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ABSTRACT 


This report presents the recorded acoustic data and the computed narrow-band and 1/3-octave band 
spectra produced by F-18 and F-16XL aircraft in subsonic flight over an acoustic array. Both 
broadband-shock noise and turbulent mixing noise are observed in the spectra. Radar and c-band 
tracking systems provided the aircraft position which enabled directivity and smear angles from the 
aircraft to each microphone to be computed. These angles are based on source emission time and thus 
give some idea about the directivity of the radiated sound field due to jet noise. A follow-on static test 
was also conducted where acoustic and engine data were obtained. The acoustic data described in the 
report has application to community noise analysis, noise source characterization and validation of 
prediction models. A detailed description of the signal processing procedures is provided. 

2. INTRODUCTION 

Research into the development of the High Speed Civil Transport (HSCT) has produced increased 
interest in jet noise measurements obtained from flight tests. Since developmental funding for the 
HSCT is linked to environmental issues, one of which is noise, accurate acoustic data acquisition and 
signal analysis on aircraft engines that emulate the engines of the HSCT is of paramount importance. 
Due to the HSCT configuration and engine design for supersonic flight, jet noise becomes more of a 
dominant factor in contrast to conventional aircraft. The possibility of commercial supersonic flight 
has again brought jet noise to the forefront, which for subsonic aircraft has been largely alleviated by 
the use of high-bypass turbofan engines. The data presented in this report consists of acoustic 
measurements performed on F-18 and F-16XL aircraft. These measurements were obtained from 
flyover tests during November 1991 which were performed at NASA Dryden Flight Research Center, 
California. 

The primary goal of the test program was to ascertain if a possible noise problem exists for the 
HSCT during climbout. This concern arises from the high jet noise levels and relatively poor low 
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speed aerodynamic performance anticipated for the HSCT compared to conventional aircraft in this 
flight regime. This report will not address that issue. An ancillary function of the test was the 
acquisition of a data base to validate the NASA Aircraft Noise Prediction Program (ANOPP) and other 
jet noise source codes over a full range of flight speeds. This report presents that database. 

Aircraft position, weather data (atmospheric pressure, temperature, relative humidity, etc.) and 
engine state parameters were collected during the test Aircraft tracking was obtained from radar and c- 
band systems. Weather data was obtained by rawinsondes and a tethered balloon and engine state 
parameters were recorded aboard the aircraft. AH of the above data sets are required for analyzing the 
acoustic data and as input to noise prediction codes. 

3 . AIRCRAFT SELECTION AND TEST MATRIX 

The F-16XL and the F- 18 aircraft shown in Figures 1 and 2 were selected because of the high 
performance engines and the similarity of the nozzle conditions to HSCT propulsion systems under 
development. Although the engines are smaller and have less thrust than will be used on a full scale 
HSCT, the jet operating conditions and flight speeds are similar, allowing the acoustic data to be 
scaled, yielding an estimate of the HSCT noise levels. 

The flights were divided into two groups, one for climb-to-cruise and one for ANOPP validation. 
Table 1 shows the climb-to-cruise test matrix. These flights were conducted at five different altitudes 
with different Mach numbers employed at each altitude. Table 2 shows the ANOPP validation test 
matrix. All the ANOPP runs were conducted at the same altitude (1500 feet AGL) with the Mach 
number varying from .3 to .95. Run numbers were assigned according to altitude and flight Mach 
number. For example, ran numbers in the 100's correspond to Mach 0.3 and an altitude of 1500 feet 
Above Ground Level (AGL). This "hundreds" trend applies to all F-18 Climb-to-Cruise runs. 
Similarly, run numbers in the 1 100's correspond to F-16XL runs at Mach 0.3 and an altitude of 1500 
feet AGL. All ANOPP validation runs begin with the number 6 for the F-18 and the number 8 for the 
F-16XL. 
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The F-18 aircraft were powered by two F404-GE-400 afterburning turbofan engines which are in 
the 16,000-lb thrust class 1 . A standard F-18 maintenance data recorder allowed a limited number of 
aircraft and engine parameters to be collected aboard the aircraft. During the flight test, the left engine 
was set to flight idle to simulate acoustic data from a single engine. With one engine at flight idle, the 
F-18 was able to achieve a wide range of nozzle pressure ratios while maintaining a constant flight 
velocity over the microphone array. 

The F-16XL with its cranked arrow delta wing is powered by a single FI 10-GE-129 afterburning 
turbofan engine in the 29,000-lb thrust class 2 . This aircraft and engine were fully instrumented for 
flight research. Data collected onboard were transferred from the aircraft to a ground recorder by 
telemetry. Since the F-16XL has a single high performance engine, it was not always possible to 
obtain the desired nozzle condition and maintain a constant flight speed. Consequently, most of the F- 
16XL Climb-to-Cruise data contains acceleration effects. 

Notice, in both tables, that on some F-18 flights no engine data was collected even though acoustic 
data was acquired. Thus, as an aid in assessing the noise spectra, engine data from similar flights are 
included in Table 3. 


4 . DATA ACQUISITION AND ANALYSIS 

A linear array of twelve microphones with a spacing of 350 feet between adjacent microphones 
was used to acquire the acoustic data. The 1/2 inch diameter B&K microphones, which were mounted 
on ground boards (Figure 3), had a flat frequency response from .01 to 40,000 hertz (Hz) and a 
maximum sound pressure level of 160 decibels (dB). The acoustic signals were FM-recorded on 
analog tape at 15 inches per second (ips) which gives a dynamic range of about 46 dB. Before 
recording, the signals were bandpass filtered from 25 Hz to 12.5 kHz to prevent aliasing. Due to the 
high impedance of the ground boards, a constant 6 dB frequency correction was made for each spectral 
bin for reflection. 
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One purpose of the test was to generate narrow-band spectra demonstrating the features of jet 
noise. This requires digitizing the analog data in order to input the signals into a fast Fourier transform 
(FFT) algorithm. Digital pressure time history files were created from the analog tapes utilizing the 
NASA/LaRC Acoustics Division Data Reduction and Analysis System (ADDRAS) 3 . To assess the 
impact on community noise, the test was designed to enable the computation of noise metrics such as 
A-weighted overall sound pressure levels, perceived noise level (PNL), tone corrected perceived noise 
level (PNLT) and effective perceived noise level (EPNL). These metrics are based on the 24 1/3- 
octave bands from 50 Hz to 10 kHz. Thus, in the digitization of the data, the upper filter cutoff 
frequency, f c , was set at 12.5 kHz. 

The sample rate for the analog-to-digital conversion was determined from the following relation 

sample rate = — 

At (1) 

-2.5/, 


which satisfies the Nyquist criterion. With f e = 12.5 kHz, this yields At = 3.2xl0' 5 seconds or 
31250 samples per second. After the signal was digitized, the ADDRAS software converted the digital 
signal to engineering units (EU). A calibration signal for each microphone channel was recorded on 
each analog tape prior to the flyovers. 

In the digitization procedure, ADDRAS segments the pressure time history into contiguous digital 
blocks of 2048 data points. For each of these blocks, the data reduction software calculates the 
variance, a 2 , of the data which is the mean-squared pressure for the block, i.e. 

<J 2 = -^-rS[p(“ At )-pf (2) 

W 1 n=l 

This is converted to an overall sound-pressure level, paired to the middle of the time block and plotted 
as a function of time. The time spacing between the blocks is 2048/31250 = .0655 sec. Construction 
of these plots shows the range of a viable signal-to-noise ratio. Figure 4 illustrates overall sound 
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pressure level (OASPL) vs. time for a F-18 flyover at nominal values of altitude and Mach number 
equal to 1500 feet and .3, respectively. 

5 . SMEAR ANGLE AND ENSEMBLE AVERAGING 

For aircraft flyover measurements, the acoustic signal appears nonstationary to a ground-based 
observer. Consequently, the Fourier transform of the signal will be time dependent. A short-time 
Fourier transform with a sliding window function 4 is employed to deal with this situation. A trade off 
must be made between time resolution and frequency resolution. One function of the window is to 
limit the duration of the time signal so that the spectral characteristics appear reasonably stationary. A 
rapidly varying signal requires a reduced window length, which in turn reduces the frequency 
resolution. On the other hand, increasing the window duration can lead to spectral smearing. 

To perform ensemble averaging of acoustic flyover measurements, the smear angles must be 
known since averaging across a microphone array requires that each individual microphone be exposed 
to the same directivity angles. It will be assumed in the ensemble averaging scheme that the aircraft is 
in level flight at constant velocity and a fixed orientation. Deviations from this type of flight profile can 
present problems to ensemble averaged test data. 

Figure 5 illustrates angles associated with smearing. The angle between the aircraft velocity vector 
U and the position vector r is denoted by 0 and is the noise emission directivity angle. The angles 0 L 
and 0 2 correspond to emission times x x and x 2 , respectively, associated with the FFT time window. 
The smear angle is defined as 

A0 = 0 2 - 0j (3) 

Note that the angles are based on the time of signal emission and not on the time of signal reception. 

As can be seen in Figure 5, A0 is a function of aircraft altitude and speed. Increasing the window 
duration, T, to improve frequency resolution (bin width) is only viable if A0 is small. Otherwise, 
severe spectral smearing, which is indicated by the broadening of spectral peaks and tones, will occur 
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and become more severe as A0 increases. Smearing becomes less of a problem as altitude increases 
and speed decreases, and is more pronounced for approach measurements than for receding 
measurements.^ A standard technique in signal processing for a single output system (i.e., single 
microphone measurement) is to segment the time history into contiguous blocks, Fourier transform 
each block, then average the spectra. 6,7 This method assumes the signal is stationary over the total 
time series used in the block averaging. A necessary condition for this assumption to be valid is that 
the total smear angle is small. Using a linear microphone array allows spectral averaging across the 
array as shown in Figure 6. Each microphone output is treated as an individual record in the 
averaging. This can be done as long as each microphone measurement contains the same directivity 
angles which is indicated in Figure 6. 


6 . DIRECTIVITY AND SMEAR ANGLE DETERMINATION 


Acoustic source emission times were determined for the spectra from the radar tracking data files. 
Since the flight paths were approximately along the array at constant altitude, an initial emission angle 
corresponding to emission time, x, is designated and a range estimate is made by the following 

x s = h cot 0 (4) 

where x, is measured along the array axis. The radar file is then searched to find x s after which the 
initial emission time, x u is determined by way of linear interpolation. Also, the position vector, r(x), 
from the aircraft to the microphone is calculated: 


Next 0j is updated: 


r(x) = x-x 5 (x) 


( 5 ) 
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Here, the subscript i refers to the values of x used in the iteration. Thus, the radar file is iteratively 
searched until equation (9) converges which determines x 2 and r(x 2 ). The convergence criterion is 

< 0.001 ( 10 ) 

Equation (6) will also yield 0 2 so that the smear angle can be computed from equation (3). 
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7. 


SPECTRAL ANALYSIS 


The steps used to construct the narrow-band spectra arc similar to those given in Ref. 6. To prevent 
aliasing, the bandwidth of the spectrum is first selected, the sample rate determined from equation (1) 
and, the signal is fed through a low-pass filter with cut-off frequency f e . Equation (1) along with the 

block size, N, determine the EFT window duration 

T = NAt (11) 


The frequency bin width is given by 



( 12 ) 


The FFT of the signal is expressed as 


P i (/ k ) = AlP i (/ k ) (13) 

where 

p i (a)=£ p- ex p[ - ^p] ( 14 ) 

In these relations, P ; (/ v ) is the actual output from the FFT algorithm and the subscript i designates the 

particular record or microphone used in the ensemble average. The FFT subroutine employed is based 
on the Cooley-Tukey 9 algorithm. The discrete frequencies, / k , which are the bin center frequencies, 

are given by 



N 

k = 0,1,2,... A- 
2 


(15) 
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With the FFT components computed, the power spectral density function ensemble averaged over the 
number of microphones n d is evaluated from 


nd 


G w (/ k ) = ^I|P.(/ k )|' 

d i=i 


k = 0,1,2, ...f 


(16) 


Using equations (13) and (16), the mean squared pressure for the bin with center frequency / k and 
width A f can be approximated by 


v 2 (AA f ) = Gpp (AW - -^2 i|Pi(/kf 

“d 1 ' 1 i=l 


(17) 


Thus, the sound-pressure level for the k-th bin is 


L(/ k ) = lOlog 


P 2 (/k,A/~) 


+ AL(/ k ) 


(18) 


where AL(/ k ) represents a weighting function in decibels (i.e. A- weighting). If no weighting is 
desired then AL(/ k ) = 0. The overall sound-pressure level for any desired frequency bandwidth is 


L oa = 10 log 


^ 10 L(/ k )/10 

k=l 


(19) 


where n b is the number of the frequency band corresponding to the maximum desired frequency. For 
the results presented in this study, N = 16384 points so that T = .5243 sec. and A/ - = 1.91 Hz. Also, 
n d = 12 since twelve microphones were employed in the ensemble averaging. 
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8 . FLYOVER ACOUSTIC MEASUREMENTS 


Appendix A contains the narrow-band spectra constructed from the measured acoustic data for both 
the F-18 and F-16XL flights. Each flight has a maximum of seventeen spectra displayed 
corresponding to sixteen different emission angles and an ambient measurement characterizing 
background noise taken prior to the overflight. Some flights at the higher altitudes have fewer than 
sixteen spectra shown because the signal-to-noise ratio approaches one as the aircraft recedes from the 
array. In the presented spectra 6 db has been subtracted from each spectral bin to account for ground 
impedance and thus the spectra depict free-field propagation. Lo a given in the spectra was computed 
over the bandwidth shown, from 0 to 4 kHz. 

Some extraneous noise does appear in the spectra. The spectral structure in the vicinity of 3 kHz is 
attributed to internal noise generated by the data acquisition system. Spikes at harmonics of 60 Hz are 
attributed to the power generator which provided the electrical supply to the instrumentation van. 
Contamination of the spectral data by this noise becomes significant at the 10,000 ft. flyovers and 
progressively worsens as the aircraft altitude increases due to the decreasing signal-to-noise ratio. In 
general, the maximum levels occur in the vicinity of 1 kHz or below for both aircraft. 

9 . 1/3-OCTAVE BAND SOUND PRESSURE LEVELS 


Appendix B contains tables of 1/3-octave band sound pressure levels for twenty-four 1/3-octave 
bands from 50 Hz to 10 kHz. These levels are computed from the narrow-band spectra by simply 
summing up the sound-pressure levels contained in each 1/3-octave band, i.e. 


Ll/3(/cen)=HH°d 


^ 10 L(/k)/10 


/ 1 


( 20 ) 
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Here, / cen is the 1/3-octave band center frequency. The lower and upper frequencies are given by 
and /„, respectively. L(/ k ) is the narrow-band SPL determined by the FFT scheme where 
/j ^ / k < / u . Due to the presence of the previously mentioned extraneous noise, caution is advised in 
interpreting these values as characterizing aircraft noise for the flights above 5,000 feet. 

10. FLIGHT TRACKING DATA 


Appendix C displays plots representing the position of the aircraft during the flights. These plots 
were constructed from the radar tracking data. Shown are the rectangular coordinates, aircraft Mach 
number and emission angle for each flight One of the end microphones was designated to define the 
origin of the coordinate system. For the Mach number computation, the position data was first 
smoothed with a cubic spline routine and then velocity components were found using a routine that 
evaluates the derivative of a cubic spline at a given point. The Mach number history was further 
smoothed by a cubic polynomial fit. The spacing in the radar data was approximately .05 seconds. In 
the speed history plot, total Mach number is shown, i.e.. 


M(t) = 


^/x 2 + y 2 + z 2 


( 21 ) 


11. ENGINE DATA 


Engine data for the F- 18 and F16XL flights are shown in Tables 3 and 4. This data was provided 
by NASA Dryden Flight Research Center 1 ’^. Parameters directly measured during the flyovers 
included compressor speed and discharge pressure, fan speed, fuel flow, inlet and gas temperatures, 
and turbine discharge pressure. Engine parameters were calculated from manufacturers deck codes and 
nozzle conditions were computed from these results using isentropic flow equations. 
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12. WEATHER DATA 


Two sources of weather data were measured during this test This data is provided in Appendix D. 
The first consists of data obtained by a rawinsonde released during the early morning hours of each 
flight day. Table Dland D2 list the flight test run numbers with a corresponding date. Rawinsonde 
data for these dates are listed in Tables D3 through D9. 

The second source of weather data was collected by a NASA Langley tethered balloon shown in 
Figure 7. This balloon was raised to an altitude of approximately 1500 feet and lowered several times 
during the tests. Tables DIO through D16 list the Balloon weather data. Due to technical difficulties 
balloon data was not collected for runs conducted on November 19, 1991. 

13. STATIC TEST MEASUREMENTS 

Acoustic and engine data were acquired from both an F-18 and F-16XL aircraft during the static 
tests. Microphone arrays were placed around the F-18 as shown in Figure 8 and around the F-16XL as 
shown in Figure 9. Each microphone was flush mounted above an acoustically hard surface (ground 
board). 

The acoustic data was reduced using a similar signal processing procedure as that employed in the 
flyover measurements. That is, the analog signal was first passed through an anti-aliasing filter with a 
low pass setting of 15 Hz and a high pass setting of 12.5 kHz. The signal was then digitized at a 
sample rate of 31.25 kHz which satisfies the Nyquist criterion. A 16384 point FFT converted the 
digitized time history to acoustic spectra with a time window of 0.5243 seconds and a frequency 
resolution of 1.9 Hz. The window used in the FFT was rectangular . The displayed narrow band 
spectra in Appendix E were constructed by ensemble averaging 19 FFT records with a 50 % overlap. 
One-third octave band spectra, shown in Appendix F, were obtained from the narrow-band spectra by 
way of equation (20). 
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Engine data for the F-18 was recorded for 5 operating conditions as listed in Table 5. These 
conditions correspond to a single engine. For throttle settings greater than 80 degrees, power lever 
angle, the left engine was started and set to flight idle for stability reasons. Engine data for the F-16XL 


is given in Table 6. 


14. CONCLUDING REMARKS 


This report documents flyover noise data obtained from constant altitude flights of F-16XL and F- 
18 aircraft over a wide subsonic speed range. These results may be useful for noise prediction code 
validation or for assessing climbout noise for future aircraft, such as the HSCT. 
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Table 1. Climb-To-Cruise Test Matrix 


F-18 Flights 

F-16XL Flights 

Target Altitude 
Feet AGL 

Target Mach 
Number 

103* 

105 

engine data only 
100 
101 
104 

1101 * 
1102 * 

1500 

.3 

205 
211 * 

engine data only 

206 

1201 * 
1202 

5000 

.6 

305 
315 

enaine data onlv 
302 

306 

307 
309 

1301 * 

10000 

.65 

409 

411 

engine data onlv 
401 
415 


20000 

.75 

504 

505 

engine data only 
503 
507 


30000 

.9 


* acoustic and engine data 
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Table 2. ANOPP Test Matrix 


F-18 Flights 

F-16XL Flights 

Target Altitude 
Feet AGL 

Target Mach 
Number 

600* 
601 * 

603 

604 

800 * 
801 * 

1500 

.3 

610 * 
612 
613 

engine data only 
611 

810 * 
811 * 

1500 

.6 

621 * 
622 
623 

engine data only 
620 

820 * 
821 * 

1500 

.8 

630 

631 

engine data only 

632 

633 

634 

635 

830 * 

831 ’ 

1500 

.95 


* acoustic and engine data 



















Table 3. Engine Data for FI 8 Flights 
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CO 

13668 

13403 | 
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CO 
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P56 Turbine discharge pressure 

WFT Fuel flow rate 

N1 Fan rotor speed 

N2 Core rotor speed 
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Table 4. Engine Data for F16XL Flights 
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Table 4 (continued). 


S>_ 
© £ 

LL 

16793.0 | 

16647.0 | 

19145.0 | 

16852.0 | 

7278.3 1 

05 

05 

s 

h- 

7085.4 | 

7897.4 | 

; 13650.4 | 

12779.2 | 

19185.6 | 

19837.5 | 

-O 

E 

© 

CL 

o> 

0 

CL 

.88 

00 

CO 

5 

CO 

o 

CM 

p 

CM 

p 

CO 

p 

<Jt 

p 

O) 

CD 

05 

2 

<o 

p 

AE9/AE8 

1.20 i 

05 

T“* 

ZZ l 

§j 

1.09 

1.09 

1.07 

00 

O 

i— * 

05 

O 

3 

■M- 

CM 

O 

— © 
I 

O 

CO 

CM 

CM 

CM 

O 

CD 

CM 

CM 

2422.0 

o 

o 

CO 

CM 

1431.1 

1437.4 

1418.2 

1492.8 

1899.7 

1852.2 

00 

to 

CM 

2184.9 

S' 

S? 

3 

CO 

to 

1.59 

h- 

p 

CO 

p 

CT> 

p 

8 

o 

CO 

r^ 

CM 

** 

CO 

■m; 


NPR 

Si 

CO 

CM 

CM 

CO 

s 

CO 

<«* 

CM 

CD 

2 

CO 

CO 

CO 

p 

2.75 

2 

CM 

cd 

3.52 

CT> 8 

> I 

2328.00 

2317.00 

2415.00 

o 

o 

CO 

£ 

o 

id 

to 

GO 

CO 

o 

K 

to 

CO 

1782.87 

o 

to 

o 

CO 

p 

T— 

CD 

05 

CM 

CD 

CO 

CD 

2273.35 

CO 

h- 

05 

GO 

81 

M9 

CM 

U) 

1.51 

8 

1.55 

1.35 

1.35 

1.31 

CM 

CO 

1.38 

1.34 

CO 

p 

GO 

p 

00 *— 
<g 

446 

446 | 

446 

445 

475 J 

478 

457 

461 

469 

465 

472 

474 

»¥ 

if 

s 

oo 

CM 

247.10 | 

258.70 j 

224.201 

168.40 

169.29 

165.06 

174.85 

235.96 

226.61 

§ 

s> 

CM 

297.14 

£ 
P S’ 

O 

CM 

3 

1484.0 

0 
a> 

1 

3 

o> 

CO 

o 

1077.5 

1031.5 

1057.6 

1191.2 

CM 

o 

V— 

T— 

1291.0 

GO 

cd 

o 

CO 

00 Is 

2 a 

O 

CD 

T“ 

41.60 

44.50 

38.50 1 

23.54 

23.52 

*— 

od 

CM 

25.09 

35.21 

33.87 

44.26 

45.17 

S| 

1846 

1821 S 

o 

CM 

o> 

1998 

1627 

1615 

1550 

1573 

1744 

1674 

1780 

o 

05 

T— 

RUN 

o 

CM 

O 

1201 

1301 

o 

o 

00 

o 

CO 

o 

1— 

CO 

811 

o 

CM 

CO 

821 

o 

CO 

00 

I 831 


~ 16 

0 o 

E £ 

(Q ffl 

g £ « 

5 OT ® 

C ^ 3 ^ 

1 ^ ffl 

6 q.2 S 

a *® O.^ 

^ O I ® 

CO To r S 

« O CO O 

a£Si: 

E m m ^ 

© ® J® m 

« N N g 

S.B2; 

To 1/5 w ~ 

D D 3^ 

CO CO CO W 

.c _c .c <g 

X X X w 

111 111 III ^ 


s a 


J3 

E 

CO 

S 6: 
0) 00 

J2 ^ 

2 ® T5 
c © *“ 
« fi 2 

£ 8 8 

E m E 

I ?Q- 

a> 

-c o 73 
O.Q N 

m o o 


co 

© 

w 

CO ® 

© © 

| * « 

1 WQ. 

1 8 « 

•gf J Si 

2 ? | i s 

s.s.'g =gs. 

*5 "2 -® _® 

-g-g a a 3s.- 

£E g 3 « ^ 
5 « e c ® E 

Q- Q-+* — C JC 
xx w T5 to ♦- 


S 2 W W ffl 

® ® 2 2a w 
® “* © 


? * ,*n 


0 00 <30 i 

uj cl h: 


I* 

oo o> 05 © 


! oo ® o) a. UJ uJcp.co 
<S>z 15> < < cl ll 


20 













































































































































































Table 5. Engine Data for FI 8 Static Tests 
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Table 6. Engine Data for F16XL Static Tests 
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Figure 1. F16 XL aircraft 
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Figure 8. Microphone array for the F- 18 static test. 
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APPENDIX A 


NARROW-BAND SPECTRA DATABASE FOR FLIGHT TESTS 

(Sound pressure levels in 2 Hz bandwidth) 
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APPENDIX B 


1/3-OCTAVE BAND SOUND PRESSURE LEVELS FOR FLIGHT TESTS 


B-l 



Climb-to-Cruise Run 103 


P soooooo\CNOoooa\r^’Ofoavc^O\r-^vdTfv , 5viso^OfS 

r^r'r'^^r-t^r-r'^r-^ovO'nvirr^irjTtTtTMmri 


r-fs»no\'^^Mcoin!j 1 -oor^oo>nr-.csosoNT}-o\r' 

o\<s^j : Tj : v£5KKodoNo6ci6K^os^Oc<S^'Ccs^rir4cn 

t^oocooooooooooooooooooooor**r-‘r , ''jD»r>mtn*r>v-j\n«n 


oo<sqoo<s^'Ot^cooeos*-;w^^oe<s^^Tj;<v;u^os^J;p*; 

o^oooopNNtn^^^mohTf^vioo^^d^Ncn 

ooooooooo\ovOvON^ONONONOsoooooor»vO'Cv>v^mmxrj 


qr^qooT#;(»qc«oq<NTrT}-r-q'-;cnr-^q^v-iT 5 |qo 

OTtoeONN^w^soSodoor^^cnot^^K^^ONOoKoe 

<»oeooooava»ON^O\ONaM^asONOvoooor^r^NO'n»niriv-) 


cooN»-;<STKM<s^^o\'q^qqv)^qr>;csTfo\<sq*- 

oer4vQod^^ : trIr^oer'*(^t^^ : <sovf^f4t^o« v i^ovO'Ovo 

f-.oooooeoNaNO\avavosavava^avoooooor-f^vov^w^w->v-i 


vr;o6^Ti : t^O\^edrfV'Sc*Scoc4©o6\©© , <i : r' : odf4fOfn^ : 

r^t-'OOoooo«o\^c\0\OsC?NO\0\oooooor'NO»nv">vnr>v"i 


on r^Tfr^r^qqr^qqqq<sqr^Nqr^qq»nr-q<r)Nor^ 

~ rjvSr^ON^^vNodoN^-'cS^ooNONNCf'iv-iaet^^cjcic^ 

t-i r- r- r- r-» oo oo oo oo oe on & Os On oo oo oo oo r- 'O m v* \n \n \n 


co<s»^-ONr-voooo^t^ONt^o^rjt^aN^oo^’<tcn’^'0<<i 

T^c^v-iunaNi-^rj^r^ccodoeoNaNON'^^^SNOo^^f^ 

r'-r-r'-t'-r-'-ococooococxiccooooooococr-'NOvimvnirun 


Tto'^>NOr-NONn<Nr-p^r-r-ocir>rO'dr^aOf^o^scnoor- 


r-r-r^r-r-ocooocooooooooooCT\Ovooocr--NOv , Mrnri»r)iri 


NoooOr-if^oNocqr^oet^NONaNr^^^Nrtr^q^;^ 

^^f^f^f^oooooooooocc60(»ON5vOC«»r^vOunv-nr>v-j\r» 


©c 4 ^^K»Qc 4 TfvnvNod£ic'$©v^©^ : r , ^v©ON^*-»cn 

r-r-r-t^Kr-oSccobococcsoONONCKoooot^NO'A^^w-jv-j 


^N^'or^(Ssoa\^^ONq'Cfn^oo^\o^T-»r|a^qN 

Os^rnr^^t^o6o^rdvnocdc'ir^ , «d : ocd^vSo^c>^<rl 

sC J f^f-.t^f^f^(^ooeeooooONON^NQOoooor^^w^'^-*n»nwn 


ONOO<rov- 5 »ri'^>ocq«N^nqf^ir^c s looONq^qr^^<STf;wn 

odoN^f^f^wSNOON^ciNCr^^^vic^t^ricd^^cir^cn 

NONor-r-r'r-^r'OoooooosONONOoaoi^r^^w^vMrjw^vn 


^c^qr^^^^N^Nr^q'Oi^^oo'ftooMvjwoe^w 

Tt\or^o^c 4 cov"lr^i— vdc4^vScoo\ts^oe^©»-^<sed 

sovovor^Noc^r^r-t^oooooNONOOoor^t^NOWMTjw-kmmv^ 


\ooc^Nar'cnr^^\o\OTta»»riNOoeo 6 ^'to 6 r^v , j 

r^cn^ooNCoeoNi-i'^dvSodvoaNNdrico^'At^KoNOr^ 

NONONOvO'C'ONOt^r^oeooooo6r^t^t ,, ''0'rjir»^j , Tf’^-‘/^v^ 


ON^MvC^Tt^^^C 7 \^{?jOv^r-.i-OOr^r^(^vCcnN 

docON^d^^^inddo^vd^N^'n^voTf^aoN 

NOw^w^wn'ONDNOs.oNOt^oor^t^sONom^’ < ^-»nTf^3*Ttirj»n 


8 d^dd^Qo’d»d 6 ddddddddd 6 ddd§ 

f *n\ooo5r^^O»n^-oocnqOvnqqqw^C5qqq§ 
r^rHf- l NrJn't>ri'CoooN' 50 'n'-ooc<iox 
—i ^ ^ <s <S CO Tf V-l NO 00 2 


B-2 


PNL 90.3 98.3 102.3 103.8 105.0 105.1 105.0 105.4 105.3 105.6 106.6 108.8 111.8 112.3 108.4 102.4 91.9 

PNLT 94.6 99.8 103.3 105.0 105.7 105.8 105.0 105.5 105.3 105.6 106.6 108.8 111.8 112.3 108.4 103.3 95.3 

OASPL 84.8 92.8 96.5 97.9 98.6 98.5 98.4 98.0 98.1 98.4 100.1 103.0 106.4 106.6 103.4 97.9 88.7 



1 /3-Octave Sound Pressure Levels 


vnq©qc^t^<Nqrnq\©qqae(Nunqocco<3N*-r^cnac 

cn^o»^t^r^t^vdwnv^cnoo<N^aNCNO\vooovCTf*ni/^ 

r^r'r^p*‘r**r*»t , *‘p*'t , -p^r«-'C'^vr>TfTTTr^S''Orf\nmtn»r> 


a^^TrTrwSvdsDr^ocr'’wn ( ^osfor'’Cr^^av^«-^TrvS^ 

t*^30ooooococccoooc3coocior-c w 'sC'C‘/^'nxnm»n»n»nvri 


qqci~r^>c©q^qqrnoeo^©.-«*<*©qooooc« 

00300000Q0^^O\CvC\O\ONW00r-r , "Ow^NOv^w^tr>mvi 


> '^qrnoeoooe-^r^\6qoocO'Cr<iasTf^^rrr > OfS 

OTT'OOv<si'«5 : ^ : v^»o^vn^s : ^o6v , JcVi»^<siw->^r>dp^r^ 

ooocooooo\Ov©\ONOvO\Cv^^voooo»C'->C'OtrivMrnrnn 


N^'OOjq^^Nq^<TV'Orttf»^;wioov<nq^;to 

r'OOoooco\0\CvaNON!7\<^C'0\ooooaor^'<3'Ov^irjm»n»n 


q'OOV^^\O^Tt;'OqN(^a^N'-;'^N^f^'C^?n 

v^co^rtf^dd^^^i^NdK'rJtf^^^viKflooo 

t^r-'aooooo^^o\ONOsO\ON©»oooe»t''v©v©*/M/t<nvnn 


«^qoj^(SO\^oooq^)N^vj^ir^p-aqN^«^N 

<s»r5r^oo<s»n^odovqc5pfiKf^v^^^r^^N^^v^'0 

r^r^f^i^oooooooooooNCTsavoeoooowf^'Ovov^mv^v^in 


<^t^^qsO«*^aooo<s~-fvjr-.c4©enao^<n©~coo^C4 

©c4vn\oo\~<s^'Ooexodr^^vnc4^\ccicn<svSv->NO 

r^r»c^r^^oooooooooooooooooeoo3or^'Cvov>vnv>v-nn 


^00-«rtN0e00©00^«NNNNN00rtN^O00^ 


r~r'r~r-r-ocooooocaooooooo6oooxr*'0'0v’ , nnu"n/ , >i?^ 


<^(Mw^cnr-^<sr*Tj-ON<Mavvrisoxr-v^^r<swnr-fnov<s 

r-t^r^r-r-ooooooooooooooxxxxr**vc^v^«ow-jm»n 


p-oov-jso^-r-o--— 'fs — co'sD©fsr-^-r-*^-.mso«r-^- 


o<NTr<nr^ocoNWiv\vnocpf>-c , tr^NN*-^>nso 

r^r^r'r^r^r^xxxxxxooc : .xxr**'0'Own»nw^w p i»n 


ovNa«oo'Ct^»n^»-o\'Ovcvv'Onf^^'fiN^^^a 
aNcirtviVaedN^^vod © vS cn iK ^ wS vS 
’Or'r^p^r-p^r-«w»«»o\©i»r*-t^'C^vttA^'Aw , > 


oor- i q^o<sqq^r^r^<Njcncs--fn^-qq<N©qTr^j> 

r**CTv»-^<n^rsc'COv©^e^oo^ov«^od^e^©^©‘^w^wS 

vOvOf , 'r s *f^r , >r‘t^oooeoo(»os»oer-r>vflQ5»o»n^»nin 


00Noeoqcnp^wnrs»^3Ofnr^qq©xqr4 N^- O) *) v*j © 
vnp-.'oo^c4cn^r^oda\poONOvK©'in^oc©^©^J : '^'^ 
'<5vO'or-r*r-r-r'i>r^ooooosxxr-'^)vosovnv~j>nu^vn 


©p^qq^vrjqqootnqqtst^q^qfsj^qinenen© 

^v^voo^^^WvnosTt^osrsir^f^ri^'©© 


cnor^^v^ookn<Nfnco»n^-©<N — ©'Od^-^-^vn© 
©’ ^ » ce on ^ oi K ’<t so v-i K v? to © © v*i »n 

'O'O'O'O'C'O'Ot s >r^t s *00 00 80h‘t^'Ovnft'O\A'rtw^v , i«n 


qcoos-^oo*~r*.©r«*cs»oeqto\oeo^-'<ro\ooqoqq<sao 

vSSSQ^enWsfi^Mso^^^poovodvAOvONOv^w^in 

v%mm , »o>c'O'O'©'Ov0r^p'r^'O»n^j'^r^»n^'^vM/ , itri 


sOftOO^OCO^OOOOi 
qm >000©<SvC©»n — CQrtQ! 
y ^«-rtNrt , v>n'Coo< 


§§?5§§in§§Sj§^ 

^^-^-<N<Sco^rvovOooJ 


B-3 


Climb-to-Cruise Run 205 


dt^^vS'0^fn^o^f^r^Ov > «T^J : cirnc^<Nvn»rivnoNO<N 

^TcnmfO<rifn<r>c^^rr^cnfnTTTr 


^P-irjw^r^unf^inovr^OvTroor^^vinvc^O^* — c» 
cs<^<Nfncj<sc4^c^^roo^c4o6opr^'CvSp^t^oso<s 

CsCr-r-r-r-r-p^r-sCsO^'e^fncnmrr^rcnfnrOTTTr 


aevjiyvc^-paooopaer^ovoooooo^^^^o^c^oop 

■Jr'r'r'C^r-r-r-r-r-r^sO'Ovn^-^T^^s'^^rn^'^r'V 


eor-'0\v^i^sOcNcr-nr-osvO»nrfrji— o^f»o 
K <S Tf \0 oo Os d c d p^ ^ vS oo o’ f4 ao oe © ^ <n 

or*'r-c^r'r‘r-ocoop-r‘r*sow p v*n’^en<n^<ncn^"^ ,, v 


s»--vO\vo^-ov«'^<s»rjO'C'Cv^r^^ON^ , ^pp'q^ 
^Cc^vriF^a\<><^^r^^<S'0*— cnun^c^sdoNOvo^c^ 


»vrj«3^i«3CfSc4vr%^rpoo<sv , j^poer»ppp'>Crn»-' 

r^^oo^^»nwS>cKvC^ : c4odrot^oooNi^»At^i^O^-<n 


C’V^^NnO^O\'COr;N^»fO'n^Nq^^O \‘0 

d <n vS 

^sc^NOr^r^r s 'p^r^r^r^r i *sp'0'nv , icn«n , ^enco^’^‘^ 


— nvvooe^ONw^Nddpv’- 


^^V^^^-^.a0Tj>^CC5f^'O00Os^a\*- t 'Ch;»Oj'O'O 

Nvvvooedd^w^N6N6o6gj^'54'fi2i22 

sCso s O'5'«or^r^f^r^r^c^r^r^r''0^f , ^^ , ^cnc r if0^r^* 


rsir'"i»/S»/S\oo^ — ^<Nr s i~-OTroo^Of4ocsdo6odo~-cn 


rt^^f^^^ocooavf^'Or^r^^rtaor^^ooooOvON'Cr^ 
— ?XvCvrl^00O^-^-^-^-w^\^OOs*— d\C<n'0'§^ON 


VTrV) 06 N^^' 6 «PN'CTf OW 
— rn^rr^'or^c^rK^C<sod'Cf^t^< s ior^'«t^f^O»-*^ 
- 0 ' 6 '^' 0 ' 0 'C , or v r ,, ‘t s, r s 'r , 'r"CWi>rt^w^^wTfw 


> Ccn^pp^pcnaeve«—v"joeaopv*<* , »ae30v-)«oe'Osc 

x^^vOf^scr^^^^Vos^Trt^ONoov^^'O'CGNOci 

vrj^so>ovO’>ososor^'Ct^r ,, 't ,,, ^'Ov , )^'c^c^'V<^cnc^^T , ^r 


5N^^c»- €n^ooo^ov>r*^-^^rov»— 
se^cj<^9v\6vdK^i^r^oc^f4'0'0^p^>0t^f^o — 




>OM^dN^Nrn^<ifn 6 dt^«vd^v^>^'Cc!oN 

i/*iw^w w i\0vO'>C'^'O'^'^^ ,, “r ,, -'^Tr^T’fne r ic^^Tc r >c^f r t-<r^r 


»c>i«^p'er^^^vc^s;r^pp'o^-oo<s — 
^^^ae^Wr , -f r i'“^Ofor*'trdoici^<nTr'/ , iQ\ON 


Hcrtdowdo'd'flcddood 

cvi vOcooN^o^^csngg^ 


§ § ^ ^ ^ v " > § ilil 


B-4 


PNL 71.2 82.8 85.9 89.0 88.8 88.S 87.8 86.6 86.2 86.8 86.9 88.7 90.5 90.8 88.6 83.1 73.6 

PNLT 75.2 86.5 89.3 91.8 92.0 91.3 90.9 89.0 89.2 88.4 89.7 91.4 92.7 93.3 90.5 85.9 77.5 

OASPL 65.2 77.7 81.2 83.9 83.5 83.3 82.8 81.8 81.8 8Z0 82.6 85.1 87.8 88.3 86.3 81.6 73.5 


1 /3-Octave Sound Pressure Levels 


p sc 

'*T ^ 
vC vC 


vp p m r- in ti- a o m m m o © ^ <n <n en in — r- rr m r- ac rr <n 


s 


mv^Tfr-»ri<r)<NJ(Noc>jnciccvp^vCOOCoixrr^-^-mrrvn 

'CvC'CC'O'O'O'OVi^^TWcnncncO^^^'^^W 


m 
in vn 


C cnoc-<j'p'*;oof-*.inooinpin©ppoN^-*-t , *' 04 vw<ncn 

m* vcSc^fn<rirvi(N<^i^r^rnv6sC30r-r-w^'Q ; r^(-^C'O< s i 

v\ sovC^r^r-r-r^r-r^r-sCvcu^rrfncncncn^rfncncn^r^r 


~ pp 

\6 r4 

30 00 00 


<N 

in 


N'nvtc^'OTrF-vo»NCO\OvN»cnp-Np-nNf^^ ©m <s 


3 p vo 
3 Cv 00 


vnov«— Tr^ovooomfSooovOmmsooooovtn<si*-*r-<N 
S6woV'do\^d«viNKc^v(sd^cd^^w 

vor^r^r^f^-3cr^r^oor-r^r^vOvcw^TrTrrrr}‘'<r^'<rt5-^- 


-«TN 
~ rise 
On © 00 


<T\ m 
V NO 
<N <M 


ooiftacO;OO^wr^fl;vcJ'OflOO;v^q^O\oOF.w p © m 


^rc->©’<t‘NOococ©©f*»vn**'PS^yinr^enpSN©^-©^-pspn 

vOvor-r-r-r-r'r'r-r^r-r-r^vcvn^^r^-'T^rrTrTr^ 


w £* f- 
© © 00 


p p ps p © © *-• p *— p ^ ^s* oop p p p ps ps in #-•© © oe © 

sc ©’ 

n© no <o >c t-* f- p- r** r*^ r- p- r-- r** >© in tp -* t cn en p»vv ^ ■v ac©oo 


p p 
TT P^ 

o © 


pppppppoep^inoepocpppppooin^rpe^ 
*— mv^r^d«oViwn«o’tj : r5»-*^^-'J oo tp © © cs 
oso^'Cr'r'^M^r s 'P'M k "OvO>rirtffi , <tcnc<Hn^rtt 


r- © cn 
oe © oo 


<0* oo 
© a 


p<spr-.oppppp©oo^-ppppppp\^ior^’^r 

©p'ic^d©d©~^j : cnpn<nps©pNi^©oeinoeo6©©<s 

xnvO'O'Ov0r^r , *‘r*'i>r-r ,, *-r*‘P* , "O’<C'A'^<n^s k c^f0^ ,, Tr^f 


oo cn m 
no © <N 
00 00 00 


oc p 
on ph* 
00 ON 


pao^aqO(ntfooTrp^ppv)p.N^»rtrtppp-N 

Osr4Trvnc\ocdoc»*irn<NT? : r4^r«ioodc^Tf'df^Ov©P>i 

v^NOvONC^Nor-r-r-r-r'P-r'f^sovrifncOTfcocnco^T'^ 


p- a '+ 


in pv* cn ^- ■<*■ © cn r- © vn ps © m <n m <n f-* oe in © oo ^ © © ps <<a- 


©cnmin3or--~-©encoirnpn < v<r}ps©~ooin©ao©^-ps 

vovovO'>0'Ovot--r^r't^r N ~r^i>t^'Ow^Tj-crj'«Tcner)‘^rn , ^t 


t^^<s 
00 00 00 


VO 

On 

r- 


^-<noo.— ©©^invO»n©rsoop©pae*-«©©psoeinin 
\©NOs0'0'0'Or'»f-r'-r-r‘>r-r‘-f'-'©u p * , * k {n*r<n<ne*i^ < «t 


3 © rn 
3 On 00 


pn on 
VS On 
NO NO 


pNppcnppnoTfoo^ppp^-incnpoccnps^r-r^Tf 
^«nenr^p** r r^od^t^^piooodoNOO^o'f^^oeooONOfS 
\ONONONCNONONOP-‘r**r't"'t-*p , *"C»n»n^fn , <r< , ncncn^r^ 


— pm 

© — Tf 

00 On 00 


m no 
vri © 


pppspppmp — — <s — ppp©oeps^©oor'inao 
© — mNcaoNo'r^dinoTt — NdinK©^©'**©©© — ps 
inNONO'CNONONONor-r-r^oor-NCNnTr^rT^Trfn^r^f^ 


PS 

ON 


©moor-©^©© — ooin©oooep-©©r-oopsf»r‘-in»n 
p^^^psaoNcdr^vnot^ — --ycsNOinp^in^fr^r^ONo'ps 
v-iNovoNCsOvovCNor-t-r-oor-Nov-tTftncnTrpncncn^f^r 


— oe © 
© <s vS 
©On 00 


ppppppp-<9*poo©©NOpj^t^oo©p^rr«-mTr‘^ 

r^d©^vnr^dwnvdc4vbr^dvd©©t^»nTTr^r^O\©ni 

inmN£vO'CNCNO'^Nor-r**p-^inTr^cncn^j‘fOcnco^Tj- 


cs a 
in \c 
(N «s 


^rppp©ppp^ppoopmp^No^^^.dooo©© 
in oo' vd in en <n vd vd oo ©' ni 


mNor-ociy^r©©~p-<Noc 

vM/svjiovO'OV'i'O'O'Or^NC 


— ^ vO 
oc oo r* 


®" £* 


VPNOCM^rtnOONO^NC^N^pNVjViPOOp CPW 
dcs^r^rir'^rrr'i^ — oiodTrdrr'^rO'Trw’Ndaoovts ps in p^ 
'v in in m >o m in in in »n «o m m m m cn cn pn ^ m m m pn ^s* r*- r- <0 


r 

8 . © m © ©’ *n © © © in ©’ © ©’ ©* 
crin Noooopsvoom — o©m© 
j> r-^^MNn'Tinvoso 


® S 8 S v 


1881 *5^ 

'“'"«<s<sntrm'Ooo® fi-£Q 


3 m _ 

) es no 


B-5 



Climb-to-Cruise Run 305 


s© r-» v o\ V'Ot^iNt'^o^^rr^oqC'i 

«• -q> ^■r4vWviO'4Dc*ir ,, *©0^r'**ViVi^viv3v5vir^ad©»“- , ^r 
^ '•C v vi v v> v *r cn c* o* <s n <s c4 c* ci c* c* cn 


»ri»-oO'0^^'Ob*o»nao^rtM»nqNrt^;N^^'<>o 

^fvl^^^^oe^^vir-^ovooKoot^vovioeod©'^^ 

u^, \©©'©'©\cvriv-ivr)'^mpn{S<Ncsc^C4fvic , n< s JC , >ic^cncn 


<srnenfn^^«sOv0^oor^ooc>*«soN'OOjO^Oj^^<s 

©rrr^obov©aov5Wae©^wS<«rrnc>i«"^©P~©£ic2*£ 


^rnen^co^^^ooinrirnaeoewn fs N^^'O^a'C* 


covf s J«>c4w-jr4^^0< s i'<} , ^ov'^o\^^v^r^^O, r^cn 
CN^^6'-ddoc^ , oe^Nh'6'^^mf , 'NNc55'r 


troN^ooo»qo^r^<>woevoNoeoe^^«^' 0 ^ 

r^Opov©ooodr , ^odr-*^ : o^e'>^f^< s, i^ooi'OOOv»— 

l/'l'©\©s©'>©\©\©s©v©\©l/"*V)^ - C r 5 CnC 0 C' 0 { s 4 C^C*‘>f''lC < ^C^C^ 


<so , vvn^-0'^pr^'^oi < Tri-;oq5t<sw^«s^j;N©r , ^v^r^«--rs 
vsc^^Trvi^Tr^^oec^Tr^rj^ogjvigJoj*— £}?r 

VVVi'© l '© v '© v >©''fi’'^b''£V|V>^<*"iCOCOC <, )C , 4C^CSC ,, «C r >C^C < i 


.-c^©r4<no\^c<c4cnc'Jt^oor^r^O5~<nc*c*'£v0V|\© 

vir^ooos^<^c4<<5^f^oe<ri'C»oo££^£oecg©<s«ar 


^^sOTrqsDoochq^^cn«nq^;f f j^;^^f r i'0' | 0^9 

v^ododo\< s if4f^f , 4^S‘^"i^^ao^ - Ovoor^'0^t'OOOooc?'C 


©v-*r'©r-**-<v><soo*-ji-j^oo<s©v><s<* 3 ^©^r^o 4 t^ 

>©r^odo6»*-c4^f4<N»--aoc^O\i--i-*pO'od^ovOv< K, i»^'5 

^*ri'n»risO'0'OWDvCi^ovnv-i^‘^“(n<^<s<spn<s<Sfnr^c^ 


C^'OC^»--'^v>OVv©vvv>r**;'£> , ^r^''©ON»--;i--j'>C'^r* - ;< N * 

^5dpCh»-C^«nNO'00r ,, -N5?»;5*;^r^22^£l2i 


^- 0 'n«P'' 00 'C'Ol s ;OOQO(») 0 'OOOqO> 0 (nOrt»-;'^ 
\r3caDp»^»ovdy>OQoq\os<"^o^oooof^ < ft^o^<^i > !§^ 
«© \© V> \& ■>© s© JTi Vi Vi (ft N N N N cn N N cO Cn C^l 


O^r^\or^rrr^oovosfs<s<sipvfrjv©osvpv^vi©\'<cf 

vocooo^-o^^O'^dr'—'Qooc^r^r^'Ovjvoooop’--*^ 


Nv ^ l ^^i r -u-ifs , oo\'C< < 5O\'O'OO<^t SJf,5 ' n< ^^ 0< ? l[,,, ;r 

^\6r-^c4ceo6o6~ob^^c4©oeoor;£^flgoo©<Nv> 

inmm'n^tn'n'/i'fivi^in^rtNNNN^NNrtnrt 


N©r^^oo^-ONrnr^r^C 4 '^ON<Spc^oO'<j;^©Tfp^c^trroq 

wcnvvoodi-‘'d' 0 'od{ | 0 '"'Oo 6 ' 0 ' 0 ' , o v >voooooN'n 

vv)vv)vn\ovvv'©v>vco<sr^^<s< s 4 r^? 5 < s 4 rococo 


wONv©cT'r^r-c^rrccopo>cooovor^^'Opf^v»ONoo 

d^o^Trvd^^oosooocr^r^^r^r^r-Troor^c^v) 

wK^wvi^v^n^TfinflNNNNNNrtwnwencn 


CvN©c^t^«oop'— <STr i <)'©oo'©Ovrnvririoq<n«^Ov'0 
5-^^?»n?55(ncn«nNNNMNNN<nNNtn«nc^ 


^Or-»OCi^OOOViOOOO 
IJV) vflMON'OO^'-OO^O 
p ^ ^U^-fS^^Tj-VVOOO 


^®§SoSobg$ 

ON'OO'flr-OOrtO 

'A'OX 


B-6 


OASPI. 56.1 62.7 68.3 69.9 71.7 71.5 71.6 71.5 71.9 


1 /3-Octave Sound Pressure Levels 


vo 

rr rr 
sO sO 


Tj-p-copi^--opininpp^<NOs*--poo«— inoscnPiTr 

^^pSp^c^p'^miin<-ipi©odp'-*'dp**’osoocoininrj<n^ 

irnnin^vC'T'fl‘'i , ^ < <f(n^MM^(N(NMfnfOfnfnr, m 


NTtOO 

rr sd rr 

sO sO >0 


*T 

in in 


^qort*inr-C(nsoqsoNO\mmt^oertr^oj<^cc 

sOOO^^rONP^Tfi-^vSasV^OsO'vOsO'sCvrSwSwSc^c^vS 

insOsOsCsCininininTrcncnrn<Ncs)<NC>i<Ncncn<ncncncn 


^ N rr 

06 os es 
so sO so 


cnc^»np-^r*;<nppoo’^;r^<nf^po0'cv^ppi-j'0 — ^ 
,^piininocinWpiaimi^inosC4.-^©©©’<r«n\dpiedmi 
'OsOsOsC'OsOsOscmin'n«<r<r><rKncneri<n<nco<ncnencn 


^ Tf PJ 

cn cn 
r- 


^cne^p^sqppr^p— ;^c*-»so*-^'V<rjOs^oor^soooc 
^^p^p^csocp^vKrn©p'*piinodsdin^ : <nin'd'de*Scd»n 
'Ovoso'OscsosO'OsO'OvnATj-cn^wc^wcnwfntnrtcn 


oo oo in 
sd so sd 
p** p- r- 


cr> in 
*T vS 
PI PI 


**- SO rf \0 <*> © «n 00 P*> PI f* © »— O W-> f" 00 Os oo »o © p- p* — 


r-^t^oeooa'«h^o\»o^p-^^oO(nvMONfn^ 

sosOsoscr^r^sOsOsOscin^-Tj-Trrncoimfnenenenf^com 


00 00 00 

p- r- r- 


as oin©oosnrop'p«~p-©©inoop.sooeso©p 4 ©oop-© inm<n 

vS ©pi'n>d©'©odo6p*'<ri©in©pjinpi*-^~'<j : sdsdpicn«<r oo oo r^ 

~ m so so so r- so s© «o so so m in <<s* ■<*■ co cn <n cn cn cn co <n <n <n p- p» p- 


sq 

•v 

O 


vnin©P^snpTr~©cn©ens©in'©©s©^in<nen©p^,« 

p^o’pi^oop^p^p^incdo'p^inodcppipi^sd'dp’ierin 

v»'OsO'0'OsosO'OsosO'0*rnrj^Tmencncncn<n<n<ocnfO 


so 

Os 


o©ocp-cp-©^oinpoepp-©inp-.-.Troo©Tppiso 

p^©opir^Tfcnrririp4©sdpiin©.~©©cnvSv-ipicn < ^ : 

inin\©v©s©v©'©v©'©s©intnin^p")<np*<n«n<n<nenen«n 


in »**. s© 
in sd <n 
p- r- p- 


OS CM 

os es 

OO Os 


Ov Os oo cn PI O m 00 00 o PI Os Os 00 m ^ p< © M 00 <n s© sO PI 00 


vsoooor-o^Mc^^NOsh-cnt^Oon^'-^'O'ONrt'V 

inininsososososososomvnin^ipfnfnp'scnenp^fnenen 


m so pi 

p- p- p* 


o 

m* 

00 00 


fnosp^c«^vnq»N(^osqos^osh ; NO\^o<s«N 

v"ip^©©sdpi«~ipi<n*-^©p : cp©^«n©©*’* : in'dpicnin 

Vnmv^voso^osososososovnmrj-Trc^enmf^c^c^cncom 


ooo^t 
in in pi 
p* p* 


<N 00 
vi r^ 
p» r- 


i-'’WS00<^*Q-00(Ms0rs|sO^^V-iOsWV->C^O«OVifM00 

lnoeocodin^dpipi^ossdinpipiepo’o’rhinsdpicn^ 

inmmms©so35sososoinininin^<n<^en<n<ncn«n<ncn 


s© v oo 
*r\n ~ 

p-p-p- 


^ © p - 00 ©© © © ©m P« s© tJ- P- P t s© © *-P> *«<*» PI © 00 

mi oo* sbKosod^oocsj^^osr^odfni-^en^^ensdvdenenvi 
so so m m m m so so s© so s© s© in mm in '«* <n m <o cp <n <n<n 


Ov oo 
<<r sd ~ 
p- p- p- 


^NNsrov r TrooqpNOjvqvo^pjpN»oosO\tfi<nOv 
voodood^©©^©© ©©©v~i©*en©*©cpininpien^ 
vnvsivsvo^'0'0'0v0'0 , 0'0»ritfcn^tn<<ico<nnmr) 


in p- 
mi 


vnTj-©(S(Nppocoo^-VkcnpojpprsjvopoopTf^-sn 

mod©*-iTr©©©o’©^*a : ©od©pl©©pdinmpi<n«or 

ininmsoscmmmsovnsosom^cnenpiPicPcncoencncn 


OO*-.© 
vi^f^ 
p- p- p- 


© © >r p- ^- © oo ^ p; p; m inpwsep oo m «n p^ © Tf ©pi 
Trp^©ods©asod©©©inmip^in©©'od©«n»ninpicnin 
inmmins©mm'©mins©v©inTr<ncnpipicncocoeocncn 


s© oo pi 
p- p- p- 


in so 
<N PI 


^© — ©ooisocnin^oopicnpiop*— mop-omoem in ^ © 


Nstpp^^vivOtnioNpOOOONOOOsOsn»rtvONMV^ 

inminm'©sommmmsOs©Tf'<-nonpinpicnen<mcncncn 


cnm © 
p- p' r- 


in 
w-i iri 


pp^cn^-^pppoopoop^-ppoopj-^pp^p-^pp 

od^^^cnd~cdpicnrdvnr^sdsdsdodoscnininpicn , *r 

innininvcinwvtrrrrifcnNWNNPMncntnencnn 


»-j s© 

vip v 
sO sO sO 


3©cn©o»n©©©m©o©©© © © o © © © © o © x 
3“m sooo©<Nso©wn*-©©cn©om©©©mp©©©5c 
— -g g r-.„^<spn^»oso»ONvcC'n^conC5; 

g ~ f— pi pi en ^pms© oo x 


« = 133 ; 

ils 


B-7 


Climb-to-Cruise Run 409 


■«r rr Trt^c^sdcM~soo6~cncnoc^sovovo^vor-;r^oec\o*-« 
^ "«t vo in in vo so *o ^ ^ ^ co m co cm cm cm cm cm CM cm cm cm cm cn co 


© v/-) ^eri^Os^cMt^^—vooooO^cO^OsOsOOCMOCVo*— © © vo ^ O cO 

^r^ododcXKcM^vor^^’^odr^vnvo'^rvor^Kooos©**- ‘Xsor*' 
co <o vovnvnvosovnvovorrcocncncMCMCMcMcMcMCMCMcMCMeocn so so sc 


w~ 1^ 
*T TC 

cm cm 


TfN^NOOor^oc'^qO'On^^Ni-jwO'^^^vi p oo s© 
r»*I\ot'~os*^'o 6 vocood*-»s©i-^s©vo^WWvXo©ooooos©cM ^'Cr' 
vn^{n^S'n^{nn , Vfn^N(SNf 4 (SNNNN< s <c ,, >c f i s£> 'S s© 


atsqsocMr^Os^-cMr^oecMsOTfcocMc^o&^cM^-jps© t*^ oo < 

c 4 c<vTf : s©fMvOc^CMoo<Mr , -*<MO\t“-*'©s©vovor , '*r''od©s©.-^ ^ vn v 


c© 

l> 

<u 

J 

fi 

S 

c© 

« 


T3 

C 

§ 

00 

<tf 

> 

« 

+■«* 

o 

o 


oo oo 
•*■" *X 

Os Os 


Os 0m 

oo Os 


m 
vo s© 
00 00 


vX SC 


00 © oo 00 <© CO \© C© V© •— ^-* V© ©\ OO ^ ^ C© ^ OS SO CM *rn OS V 
r^as^T-^<MCMas©s©'cMr**cMr''*X^^^'Xoor ,,, »oo 0 \©cM co v© tj 

’??m<ri'C'A^'^^^ , < r >WNO*NN< s *<SNNNN?n<n so s© V© 


»— cMaos©oosoo\TC*—oov©vov©as^rocMOs«-;«<ri-;©^v© s© i© -rr 

r^©©s—^’-«ass©‘as'X©s©^r-*^c^^'^' , ^oec^oeo\©«— cm ^ <© 

■«Tin^ , vi'Otf^‘^ , ^ , tf{fH^NNNNNNNNN<Nrtt , 1 v© \© \© 

©vosO^vosOOcooecv^vo^r^r^^rCM^OvvOcO^^Os v© CM 

r^©as«-^ast-^asvX»—r , '*cMoevXcX , ^^»Xr^r^ooos© — cm -*r <© 

5vX?v©s©5?Tr -3 rrcOCOCMCMCMCMCMCMCMCM NNcnw so s© sO 


c©<Mvooos©osTr**-sO'©cMe©c©c©'n©c©*-^©vocM~-^»© ^ T *1 

oddXdi«a 6 '^<?\'i’Xt**XX'O^X^Xo 6 p , *ooo'Ofj n ^ <2 

^-to-^voso^^^^r^cneoCMCMCMcMCMCMCMCMCMcMcoco s© s© s© 


Os«©cMoo-*r^©oqv©cMv©'©oooooo^^os , ^s 6 <©*— ^-Os cm e© «-; 

r^! ~ ^ o m* so oo <© c\ r^ ■’t cX ^ ^ r- r* oo os © oj^cjj 

$vn £v©£?*§^^r>e©^icM^cM NNNNWNNcnn O sb so 


so Os 000N^p^p'^5'^l k *^*00Opf^'iC^^ClN^^« - jP< s *p 

vs \a soeSosCsj^oovXodcMoood^so^co^^^r^rtoeosOc© 

^ so ^»n^ , «AsO^ , ^^^‘^( f 5 ^NNNNNNNNNN«^rt 


*- © © 
cm c© 


r ^, rr x n . Tr cc~-~ocv©s©^r<»os'«rcovocMOs©v©f-«--«-;Os 


os cm as 

^ ^ CM 
sO vO sO 


00 00 
vX so 
**r ^ 


33rr^r^oocn^’<rsr>p^wncn^^’0<so^»nrsi^^r^ 

vXaeooodi-^vX<-*f^© , *r'X©'©vX'^^'<frvXr'*c , -oeos©i-« 

^‘^^■■ff'O^^^^fnenenNNCtNCJNNMNNf'un 


v© o oo 

^ CM 

sO sO sO 


r-- vo ^soc^^c^r-coc^r^coccroOscoawcMpsqsqrsif-^vn 

»o so W p^ so oo *-^ »n as ^ cm as vo ^ c© *t tr v© oo f-r oo as © cm 

prj ff) ^‘Sf^V' 0 ^<nV(* , ltn« ,, HSNNNNMNNN(SM(n<n 


cm sq v© 
^ cn cm 
sO sO s© 


vo so 
CM CM 


rfcor^r-sooiooo 4 oor~;vnsqr^'pcooor r jo»-;sqcn^-^oo 

^so^'Oi^^wnf^asorsiassOvoTr-^^vor^r^oogsO’-' 
^ sO C© CH CM CM CM CM CM CM CM CM CM N CM CH CO 


O CO CM 
SO so so 


en vo 
vo vo 


cS" £ 


o\r-voco' 0 *«tvocM’er^vo<o^cMoo^coi-^^i;'OCM^-^sq 

asvoasso^OT^t^asOcMossovoco^t^fvop^r^oqgsp^ 

^rj^f^n^sO^'CO'^C^COcOCMCMCMCMCMCMCMCMCMCMCMcOcO 

g 

i£ss§:q3is(£8§®o8°oi.S8i!i~® 


r 


ss- N N m ^^«»o 2 2gss§g2§i 


o m cm 
so so so 


j f“ b3 

ill 

ft. o 


B-8 


1 /3-Octave Sound Pressure Levels 


co©in©*-inTroooO'<fincs?s©©^.*-r , -*oo©^--©oo~ 

^rW<r^cnoic«(N<r^<^CNO^O'OOONc , ’iOT! : odo<ri^*T 

iriw^iriin'OTr^rrtrocnc^MnNf^NcntOfnen^fncnc^ 


cs ~ ^ 

*T '& *T 

O O O 


on CS 
co ^ 


r^; w-j ^-t*^<0^w^r-;<^i<^i-^rooor^M->or- : >pON^ 05 ^ 
inr^ddcor-^~d^<Nd©dddco©Trr-©co<sco 
w-HruriiD'o^vMnn’^rtotnNc^Mf^fnmcn^cncnfn 


r- oe 

nC vO nO 


^«NOONvOrtrtNcfjF-q\0^*-;tnO'0^0)i-;*"Ntn in © rO 

in K © o’ rr ^ oc »n ^ in d ^-’ © r--' © d co © rr r-^ © co cs oo © d 

*n m sc so so no m mm ^ co co co cs co cs co co co co co co co so so 


OS sp 
co d 

CS <N 


»inoo©oc^o©^»— s©oo<n©oo~.-oor^ao*-«©©o\ 
v K oe 6 tr *-I a r-’ codoers^dddcoo^r^ocofSco 
v\wn\5»O'O»n^u^it^«(0Ncncncn co co co ^ co co co 


© so ^ 
d © d 


l^aewr*;Cv^vO(<)N^v0^a'p^»nNOs©cn>nO\^^ 

CTr^\enwsc>d<siKo\n6d^dn6>dK6N^>n 

mmmmsommrnmTj-cocococococococococo^cococo 


r^ Os ^ 
sO sO sO 


osf^'p'pmpcsspt-^osmpco’^oococs'pr^oo*— ©osec os m oo 
NC^^cscscocs^dmdroddddcso’^r^o’co^cn 

m m m <o m m m -<r •** co eo co cs cs cs co co co co ^ co co co s©vo>p 


oc os ** cs^.mco , *r©r ,, -t'-spso^csoooe<ooemr'*oo^«©^m 

V vS cc^ddnics^daomdcoddddcsd^dococs-ir 

Os Os in m m sp m m m ’ll- co co co fs cs cs co co co co co co co 


m ^ 
so so so 


^ co oo cs r-* p> oo o -<r oo t*- oo as oo so r* oo •— *-* co cs m co cs 


os©©©r><cs©©r^inOsco©soosO«cs»©^r'©coc4Tf 

^inininsomminTf’^cococorsicsUNcocococo^rcococo 


m r* tt 
sO sO SO 


Tr©--r-^.NO©^^-cs^»n^oo'0 — (^insooe*-*Os^ — 
dcsps^rs^do'dmdTromddcsOTrr^dc^csm 
TTmininsominm^j-^rrcococscsJcscocococo^-cococo 


sC s© sO 


os — sO©©co^<NminosOs©inf-«r-'nsooo^-Os©cs 04 ^- © 


asNNONOOsa^’C-O'nO'C^OsNOrrh'ONN^ 

^rinininsom-'t-'^-Tt^r^j-cococscscsJcocococo^cococo 


so so so 


00 CO 
in r-’ 
sd sO 


co-^<Nispw^<sp^©inosco©oscoooinr^oo^©*-^T 
d — ^co^dododdmcomddddcsd^r^o’rocsTf 
^mminsom^'T'ir^Tj-encocstcscsJcocococoircococo 


m so co 
sO so so 


© 

sc r-' 
m in 


© — co so -e — ~ © Tf © so co co osm © r* «^m oo © © cooo cscs© 


av ^-^or4©*r«*oo'srinco-^'OsinosOscs|©^‘t^©cocs»^ 

TrmmvnsOTr^^TrTr^cocscscsKScocococo^rcococo 


m r- tj> 
sO sO sO 


© CO 

so d 


sp-^cofsJOs^ppOswoccsr^rfsqpsomincoc^ooOs^ 
d©~ d^csmdcstod^odidddfs©T» : f^©<s.-i^ : 
rrmininsosn^?-’r}-Trrrcnco<Nc s 4csi<N<r)cocOco , ^cocnco 


^ sp co 
so sO so 


os © 
m d 


in oo r- co Os © © c4 p r4 r- ^ os so tmo co <s oo oo r- os — n 


CTyONOsOvi— •oo<N^ros^-^a©oep-»psoots©^t'*‘©c4^-eo 
TrTrrrTrsCTrrrrrcn^rcocscstcs^icsicOcococo-^cococo 


CO sp CO 

sO sp sO 


m o 
cs cs 


inmoooooep©*-<ocsco in cs ©cooomco^r^OsOsOsco 
Kdr^d^TfcviTf^ddoddsodcdcsoTfr^dcs^rr 
^rr'sr^O'sa-^TTcocococscstscscscocOcocococococo 


co r- os 
co in cs 
o o o 


o; r- 
m in 


*8 


p^-^©rrr- : rO'pcocs^cocoooin--OTi-cs^o©Osr^t^ 

ddo'cs^dcoco^ddododindoecsd^r^dcscs^ 

co’o-^^ r sococo^cococo<scs<scs<scococococoeococo 


s' 

Socooomoddmdc 
©in scooocso©m — ©c 
p i— cs cs n i 


) © o o © < 

> co © © m < 

lOOOOCSs 

— *- ~ cs C4 co ■o- m vo oo *- 


sp OS CS 
cs in cs 
o o o 


-JH55 


B-9 


Climb-to-Cruise Run 504 


ft*, ^ P P 

^ ^ vS in u-i vn © ^ ^ cn <n cn oj m <s n e-J n M N na w n* en cn '©'©'■£ 


cn r^ 

m n4 


^'■©N©N® , ^J , ’noocn^■■;OOppcoplO»n^ s ^*■^»-;©^^^"“:*■; , -; ^ 9^7 

^'~^O^Ov<»siNOcnod©^^^^mOOF ,, -30©N©m ?N ^ 

$KvnK©£?? : ^cncnn»<Nnin»n4CNC''«C4nJ<N< s 'Jcncn '©'©'© 


©tncn©©*ir©ONN-;ppc ,, 'i , ";P^"";p~tP f - , ; w ^^^ , ""! <s i 

s ©^J,-I©»*-*~o6o6cn©cnOs©cn^^f''i :, 6 : f , *r , 'p9i®<‘'* 


cm -n- cn 
© © © 


© cm 

ss 


r~-cnc^<N30 — — cMr-r-^ovao^-cn — pp©<M~-~r^ '**; ^9 P 

5«£*^?»$£S?iSa3SSS8R?S?iSS 33S 


<u 

> 

<u 

J 

2 

3 

cn 

<D 


T3 

C 

3 

0 
C/2 
(D 

1 

O 

O 


06 © 

ssi 


O 06 

d 

©» 




in v? 
00 06 


m no 
r- r- 


^ ov cm oo oo oo «- >"— © cn cn © c* c*o p© p © © »n ppp 

S4S3S3SS?P;S3883SSSRR?S?i8s; S33 


mcMt'-poo©!— mcncn*— cMCM©incnpp , M;©CMi-;»-^^ P ^ P 

35^^S??5§^SaSSSSSS55RSaS?! S33 


r^^.jv^fsNO^oO'ficnOh© ^O Oi v ) ^,9 9 9^ 


vO'6'6— <?'NO'n^^N'-<<l©80iflcn»-|00\^^^'^^ 

5*^^S5fg;$^^SaS?iSSS?3Rf5SaS?; 


ON NO o 
© cn cs 
v© © v© 




m so 

N© © 


ONOvv^inovrMi— ovcn^r-r^cMin^-cM*— ©«--;©cM.~^in «^f" r 

SSSSSSSSSSSSSSaSSSS&SSS?; SS3 


NO in 

in no 

m m 


rsmTrppONOom^Nc^tminoo — rn-^ppNO^p^r^ 


vs poo 

S ' cn ^ 

N© NO 


no v-i onvi3v^*’-«^'C» s :<i v lfi^9999 v ]^99 fn . 

in no ©r^vi cn^dvns© » ^ cMcoin^pppp£*£:2©0}©;r 

^ ^ ^ ^ Nt no ^ n cn cn cn N N (S N (4 N nl N N N N cn cn 


© cn «— 
N© NO NO 


in cn 
in © 
cn cn 


»— 4— «- P- 


n^-hsoor^N*fl'Ooe^ONN»^n^ojp^^ 

ssssssssssasassssaassass 


.-; C*S © 

S ' CO ^ 
© © 


cn O 
in n© 
CM CM 


N0nv^-'6N^ , ^CN7'n0N'0'n^ , n'- | 0N** < ^ooO’-| 


CT> cn *- 
m © © 


O vs 
in in 


^ p*« i— ^ O ^ ^ m ▼— r-* o p r ~i p **^ cn p p oo in p p p P 

f^Nn\n=©^©d©o 60 NcMr^vs<riW^pina©r;cieo\©<N 

nvnfn©nf4^Tfn<snNf4f4MNN<NJf<f4f4f s *^^ 


r-*^ 

Os cn <— 
m © © 


®" £* 


^3iSBii§Siiiiigllil!iiIi 





B-10 


1 /3-Octave Sound Pressure Levels 




a e ac i- •^dr > <Ovi-Nooviif(n'f^Vioet^oo^O»- 


p-'OOO 
w * PM 
\ Q \ Q\G 


c^iA»«r^vif-N(nw^vi^NF-^v)^<n»nNOO , v 

oJ^N^Id \ood»-wi^dr*'0^v , i^ , ^r s f % ® c ®'©!; 

tOinWiVn^m^n’tWi^lf^NNNNNNNNNCScn^ 


WO'C 

<m d 

VO'O'C 


*- *<? 
rr 

<s cm 


<Tsrsi<sirrv^^ocosr > ivnc^ovr ,> ‘vrjrr^f^ , vooor-"Ooc>0^' 

tyKvtvnsO'^'« ,, T’ , t^ r i^OlNNNNtHNNNMN(^if^ 


M <<t C^ 
vO NO N© 


ooo^^^^^r^oNr^^^r^ov^ooo^N^ooo 

vA-^r 4 M^^odov < ^ : od^ot^v£>Tj : '^ : ^fvSo 6 r-*'OOOvO^' 


vO C*> vO 

ci ^ cn 


VJ 
rr 

o o 


M oo © ■*»• os r^ »~ ^-vnor-cnON^NO^r-cn*— oe no p cm © 

* ?»s£;s$S$S$SgK$SSS$SS8?i88 332 


00 no 
*<r vri 
On Ov 


mr-oo^oo*— vnppppooppooc^^-r-'vr^-ppp 
^^^^so r f^^Tfcoc^c^<NeNJ<NjfS<NicNir>lc 4 <s<N|eoe* , J 


N 

NO <0 nO 


o oo 

s s 


oovr^r^P^r-^-oo»n<s»r>Tf<snoOf-en*— vopp*-;^^ ov <*> °°. 

33$S3SS33£$S88383SSS8?58S 332 


•- o {s^F-p*\or.«p» t ^oooo<navp;0,'ONO^irt-qqflo 

vn vo 'OOvdod^odrSoo*r4r^»nr^K^'S2SlGSSo22SSS! 

OO 0© ^ ry y> «y \Q rf rr cn C^ CH CM CM CM CM <M <M CM CM CM CM cn <n 


ONO\ 

cm ^ <m 

NO vO vO 


^ ^ NOv->r-<spp^p , v , noiON'Ot , ^Nn^en^ppv , i(Ni^*-;< s i 


CM ^ CM 
nO nO nO 


vp V> 

wS d 

NO NO 


r— ©ooiMocce<»v^vnc f ‘>’*T't' , '')C'~-<Mr--NCCM©*r»ncM*--©cn 

Ndoovd^i^^t^KTfONvdfNit^idc^^^T^pr-aoONO^* 


'CTnnno\"^ , p'NN'>or s vo<^(^ 0 '^( f ) 0 ^;' 0 (nr-^'o 

^, e . v ;^ S 0 T:J . rr ^ 5 tTt-cnecicMCMCMcM<MCM<MCMCMcMcocn 


cm <n 
vO Vp NO 


00 NO 
wS no 


^oenoo»m\naoovOTr<sajr;Ov'fq^v)N^^( s | 
c?\ 00 i— r^v^dr^vi^j-Ttrfvnoet s ‘OCO , 'ON 


tn cm no 

^ c 4 

NO NO NO 


00 NOOv<NjNor-pP*'»-;rNi'^^ , d;cnen<n^penpr 4 ^;»^r^ 

Wr^rf?f^*—rN 4 Ndr^C 5 eoe*^OvNd^*f^^^ , ^ 0 | 0 P , *“® 6 ONOf'i 

P* <NN(SN(^NNWNcn<n 


OOOTf 

^ <d cm 
vO vO NO 


vn no 
cm cm 


^oo^^^vovoocvt^NOO\N(Sfle’ , rrio\r s ;'ri-q«^NO 

ioTfr-^as^CMON'dvSd^T'^'^P-c-'OCCfN©^- 

^ ^ ^ >6 ^ fn v m tn <n N w nnmnnnwwn 


r- r- cm 
d co cs 
NO NO NO 


^v©r-osr*c-*«ncMV"kr^CMV"icn^-***w’»cM©p '*•-:© ©no. 


3 


cn ^ 

vO nO 


t-SSSo^SSS-ggSoSgfesSinOOC,. 

2 ^ ^UpH(N(Sr<i , a'^<!ooON'Op'r'-pO^< 


£■£> £ 


igggJ 


\rpfl»X 


a-jEd 


B-ll 


Climb-to-Cruise Run 600 


r^avvq^rnr^r^rtr-j^Trf0^0 30xnoC'Tr^<sor^u-jp 
xOi-^r4<rifocn^^o6o6v^Q^^cnc^^'n^^ooos^ 
sor*'r*'f-*p^r-r^t*-vONOsOso^w^rr^^rtv^Tt^^f < ^»n 


»nNC;0*-;^«oaOfn^x^av^^'Cfn^^»-o\^ 

r-r'r**r-x»wx«wwr-r*f^so»n»n-Tfv->^rTrTr^j>w-) 


^^^aj^^(Sf-^<SrtNqP^O,Ojh;»OO^h^ON 

i/od^rjTrKodoNOsONodr^^roCvcoc^TrwKosoeo^ri 

r^r^«»»«»«»»»w»r*p-i>so^<nTr^fw-i\nw-» 


-r-<N^^fOso»^no\'O^NN^a'b‘'0'or s 'V^c6 

sfl^NTrKoo^NNda^<6dviKd K <si^ nn« 
r-r'*ooocooOsa\Q\0\a\a\o©oooooor'-"OvomvMnvnnv i * 


p^r^^pvn’p^-pvnvnoo^cn^cJ'O^^v-j^rnpo'n 

^fM^<nsoo\c5»"c4^-IoNodvS^ov^ocnoernrir > jrn«n 

t-*r*»oooooo30CT : >^^o\aeoooQo©oor , 'r-'OV’iirunv"nnv> 


NsOf-i^OO^rtOj-rtN^NWOSOOvO^N'O^OS^O 

f4wSr^oHwnvcr^OscKo6r^v%c^oK^w | Soe^ooaNO<s 

r*-r'-r-oooooooooeoooooocco©ooooc-'r»vdr>^* , ^*v">v*i 


© ^ ^ ^ oo O ^ ^ ^ s© wK W r^O od Ov p oo O Q 
r*‘f**r*'r-*r*'*ooooooooooaooeoooooor'-r , -v©w"i»^^tntnv ,, > 


f-r-<s^pp<spp--;'C><spv , jp<sv^opc>^p^wn^->o 

OvOf^cONeodoC^fri^TefSr^evii-^odK^wSovOvK^o^ 

Nor-r-r-r-r-‘r-ooocooocooaoacr'-r-»r-''©'nTj-«*rTrv">v*i 


^qqq«oqr;^n^N^i-v)b;to<n'Ccnoj'0^;6j 

<^^r4fnwSp^ovoricn<N^<s^p^vo^»oocr^»nodcK^ 

'©r't^f"!^r^r<oooooo«oooooot^r»r"©»n^^*T^rv"i 


^fn^^^^N00fnN^(6»NOv^N»fn'O<n0C'On 

r-r^r-p^f^r^r^r--xx«»ooxr , **r > **r^ > 0 'n^T^^ , ^v^ 


r^oo'Of^ ^ n M«sqN«^^^<>NCj^;'n^N'Owi(n ~ 

^d^^^^'doe66(^a« , o6'0'oa^Vr : 'C<»^^ ^ 

so r- r- r* f- t- r* r- « ae i> r^ r» r- r* r** *o »n ^ ^ ■*■ **■ v* cfc 


r^ooNvnr^^oow^O\Nf^^»n'6aoi s ;NvO'Ooef<)fnNq 
^^^o^rnTt^r-* xocodr^sdvdvSodovovSwSoeaN^ 
sovOP^r^r-r^r-r-r-r-r^r'r^r-r-r*'sOvov s iTf*«fTr'^rw^ 


^^•^-'6vj^vq^'n^osos^N’nv)inO'OqqqN^ 

r^o\OONO< s Jcn<>^'OvO'C'C'Ooo^vnovwS»r5w p J«c\^ 

'0'0P"0r'{^Sf^t^t s -M s *f , 'h-P'r k 'C'^'nwtr^fm 


t^^oo^Nfnqi^^^^ON\o^qcv<sooq»--^i- 
Ko6f^ONOvO'-‘^“V^^ : ^ : »AvjNO^^-0^’'0^ , <* : ooo\<-* 
'C'O'O'O'O b* r-p**r*‘r»p , 'r , 'p^r^f^r^'®viv->^*^r^r^rv^ 


^^N00 80rtrthv0Oq^rt»^f^W0v'0i-;p^C7j^O 
'O'dver^r^ooasOrncjfsri^w^^^'Ct^^V^p^av^ 

'0'0'25NC'0NC'0r'-r^r'»t>r‘'P'r , '‘r , '''©»n-<t , v'>Tj'TrTj’Tr*n 


'OC^r^p^oOun\nr-'ApppvO<Sr^ppW^sOV%poO 

^vnTj : wnvinsONor > 'Or^t^od^^'C'or^O'rr^^» : r , ^OS’-- 


crjsq<s|\o^--Tj-^-ct-ipp<5\oOUnp^rnp^p'£>'^;pi— ;^— ; 
cn<r^^^so^wn^Tj : Q< 3 \QQ’--<^cor^C , \^r^T} : r-aN^- 


Soc0OOW^OOO»r>OOOQQO 
a\r> vCoeo^'CO'n^oortOO^ 
S ^ X-^NNrtrrmsooooN 
£ ~ ~ 


§ oocoooooog 

^pOO»OQOOog 

N'Sc^'-oomoS 

p-^r-<NN(n^m\COO“ 


B-12 


PNLT 84.9 89.9 92.7 94.7 95.1 95.5 96.4 96.9 97.8 98.5 100.4 102.8 104.7 105.2 103.6 98 7 89 0 

OASPL 75.2 79.7 83.4 85.6 86.9 88.0 89.3 90.7 91.6 92.3 94.4 97.3 100.0 100.5 97.9 92.2 82.0 


1/3-Octave Sound Pressure Levels 


in in dd^c^dd^dr^ocd — rfr-- — dosKdasdcn^'p N vg f- 

so so vosor^r*-r*‘f ,, -p*“'OvosOs 5 sCkn^^rencncnrf , cn^r^t'v^ oocoao 


nos-oo^r'ONF- wwr^oo^^r^oo^Np^^NP^^ cn p p 
cnwSccaeesOs^r^cocacsCfnwni^sd^rocncnvSw-vr^ Jsoo 
r- r- r- r- r** p- oo oo oo oc p- p- p* so \o *n ^ m *r "w ^ Osos.cs 


m (s penc©pmcnr-*ppppoopppppp’ppp'ncop p p oq 

in r** inddcsi^j'sdp-odocodscinpiodenoddcncndosppOs IT ZZ )£ 

rr tt r» r-* oo oo oo oo oo oo oo oc oe oo oo r~ p* so so m in vs ^ ^ ^ ooff> 


<o cm <n <s n» <s cn pj en p p p p p tt ^ ■p p*n p p ppp 

vnccNrrsdosd^N^d^^NOs^^^^dsCr^r^cc 35 ^ 
r- p- oo oo oo oc c Os c c c oo oc oo p- p-* so m m m ^ ^ ^ ooos 


rr p 
in Os 
P 4 PJ 


NqaoN^qr^qn^wqvqw^qocosinn^iqos 
inooocnsoosOs^^i^csr^Wnioo^ooQ tt d c os c c 
'>ooooooccsCocoooeoor-*p-sO'Oi~‘ - ~ 


fs r- r** oo oo oo oo oo os Os Os oc oo oo oo r** r** so >5 m m ^ ^ ^ oo 


oov 
^a* c 

O O os 


m o 
*-* <s 


— ©cn<STrr 4 oqpaqaq<noqp<nppooppppoq©p 
niinodocnsbsoodosodK'OTrnioss^osniinoo^r^odab 
r^r**r^oooooooooooooooooooooor^p^'sOsoin^^ , ^rrr^ > 


<M <S 

S * pi K 

... O®' 


1 — 00 
in o 
o *- 


^-.~-<Noop^pTfp*--^-inpppppcnp<ripppp 

oniinsoos-^cicninsqin^fpn^oss^Oscnin'^^insO^ 

t ^ r ^ r » r ~^ccocooooo 5 oe»oooct^r->sosOin<*r'«TTj-*<r*r 


OOOON 


oo rr oo^ f -^^rtoosM'o«as^-otr^noe^;^;osq<nq ppp 

tt ~ K © tn »n oo os © pi <n pi ~ pi ~ p^ in Os ni in d ^ d d p- p p *- 

os o sc p. p* p- p** p- r- oo oo oo oo oo oo oo p- p"C so tn <o* ^ OsOsO» 


x 


N«nno»nn»-^oooq^qN^;^^nq<s^r^Noq 

odddmdpoodp^r'i^d^ddmccpm'g-ci^insc 

scp^p-p»r'“Kp*ooooaooeo©aooop'-r^' 0 'Cm^^^^^ 


ppo 

iSsSis 


sc oo ^oo'wr-NoaooosN^'Nnr'n'-jqpNpoo^p 

oo os Ncr-r-r-r-p-r-r-oooooor^oor-c^r-sosom^^^^^ 


d d © 

Os Os Os 


cnmmcJ*— mo<n«— orstmococpppinpppoepp 

dcoidmmsdp^cdd^pd^pddcn^cn^^^ 

scsor-r'r-r-r-c^r^oor-r'r-r'r-r-'sCscmTrTrrr^^ 


?^80 
Os Os oo 


n» 

Os, 

m cn *~ 


o 

00 C*-^ 

SO 

p- 

so so r- 

»— ■* 

o 

enpp 


d 

c © 

in 

sO 

so so r- 


r-* 

NNO\ 


00 

sd 00 Os 

^T 


so so so 

P 

p 

cn p p 

Tj* 


in sd r^ 1 

m 

m 

SO so SO 



TT so p 

■*T 

SO 

tn in in 

<s 

C4 

sO SO sO 

so 

p 

OB p p 

TT 

in 

d -<r rn 



sc so so 


^^<s^^oo<s<s»-«n^so 


)MOMO-orJOO«^NnnOsOs 0^55 

jsor-sor-r-r-r'r-r-sO’ONom^^^^rrr^*^ 


p sO p 
§s Os S 


oo^r 
^ ~ m 
Os Os oo 


O O so 
osdcS 
00 Os 00 


sO Os* - 
00 00 00 


N'OOO 

oo oo 


p p p 

r — *— * ^ 
p* oo r- 


<5* S 


>s 

g 


so 

OVl 

£ 


noo'nooo'noccoooooooooo 

soooocssoom^-oocnopinpppinopo 

^p,^NN^tr'AsOMCN'CO'A^OOn 


^^^NNnsrvssOM^ 


,hb! 

d □ cn 

h$ 


B-13 


Climb-to-Cruise Run 603 




^roccsfs\o^sqv’jsqc^cn^;ooirir^w^oavv^oo>pr^’V« 

^rnwisdoeMONC^O'NOoKkriHad'^r^cv^^T^TvSvor^ 

r**r-P'r^r^r^r^oooor-r-r-r^*c->o>ow^‘W^^^^^ , «r 


N^^osrtNTr^qooovqqooqvj^Oj<n(n’v--^oo 

r^r^»oeoo«ooooavoo»ooooocaor^c^'0^»n’^”«‘^r , ^‘ 


mq 3 'sOoo^v^<>o^o^r'Ccn^?s<S' 0 '*~cncn<n 9 o 

~vOooo’dvoK«©odr^voc'iridod»novf''i<^Osdovav 

r^f^r'eooo««ooavooooooooooo6r'r-vO'Ow^<Tr^^“^ 


.— so 'oc^q^q'ocnooevoorsqoocnq^^t^q^r^^tn en tn 

rr oo oo r4 ^ r^ o’ cn un vo' vd ■O 'o Tf r4 ^ o cn <^5 so vO K oo ~ 

*- «■* vo r- r- r- oo oo oo oo oo oo oo oo oo oo oo oo r- r» >o «n ^ ^ ^ ^ oo 


vo^<riqc^vn<s^-c^oocn^oocs<^ooinr^qr^^r^voov 

vdd<rirfr^odos^<n«n^fn<s<s^as'0^v^f^inv^vdr* ; 

v©r-*p-c , -r-r'*r-ooooooooooooaeoor , -r-r , '’*>0'n'W^^ 


- OOflOOC^fTfO^V^^C^^OP^^ 

-^oc^<s^^vdod^r4^o* ^^dosvS.-l^r^v^vdvood 
vO'Oc^r-r K *t fcfc r'r-oooooooooooor^r'r^r^vo^ , w^r , v 


q^ocvq^Ov<NvosovrjvnfN}Tj;<Nc^r^vooo<s^qqqos 

v-jood^^rWdt-^ovddovddodoo-^dVc^vdvdt^oo’ 

vO'Or-r>*e^r^r^r'r'Oooor'Oooop^r^r^r^'Ov^'e^ , »^ 


rnavcv^-'O*— oo<s^-<soor-»r^;v0'0qfn( , n<sr^o0'vcn'0 
v^r^d<s^vS'nf^ovddodoso , vr^r^^rdr^r4^ : w->NoK 
vosor^r*~f , ^t^r^t^f^oot-*r-r^r-r“r-r-r-'Ow-i^>rr'<j''<r 


NTfNr^(rirr^r‘Nb;^;MOO;'ON^wr^6»^^»-;vC ~ m ,' mm . 
w-Jp^ — oNc#i ^inr^r^r^p^f^vOvdwSfscc^^3»Ad^ vivn 
sOvcr'r-r~r^r-r-r-t^r-r-r , -r^p^r**r-'Ovovn-»TTr^^ 0 vo\ 


OOC 5 vtrwO^OvO^(< 1 ^^^h;NOOOP;OCq^^r; 

vSvodd^-dfnVvS'ddddvS^r^^'ddov^vSwSp^ 

'Ovcr'Nor v t s -Kh-b'^f*>r'p'r'r-r , 'b" 0 ' 0 '^ < 9 , '«r^ , v 


•^CvCv^rt^croooNNNOvqNOv'Ohj^^r^r^'t 

S ^Cf^ov^^oifitf\ovit : (n wNOv'noeoort^inf^ 
'Cc-'vovor^p-r-t^r-r'-r-f-r-r^r-'O'OVfc'^'T^r'v^ 


r-»vcC'0'A0v^->nOen'00vO'6v , jpj^jN^«6O«^^fn 
^ c^ d vdr^ d d o ci c4 <n cn <ri c* <*4 K oS r^ c*> <<r r-»’ 

vovosovovO'Ovor-r^^r^r'r^r^r-r-vo^O'o^^'V'T'T 


^Trvnt^P^^^c^rnrn— ;vnvn^-oOwnt^vO<SOvr^cnvncn 
ovO^r^^r^voooovd^^-^doNod-^odcirifS^wSr^ 
*n^5'0'0'0vc'0vovoe^^f^r^f , ^'0vovoir>»r>'vrr'^^^ 


NC^Tf^fnN^»^\ 0 qOcn^N' 0 ^^»ntvr-.ttN 

'60Cr^Tj : NNN^tfr^^^h ; W^N'«dOvNN , fl : »nr'’ 

v-ivnwnv0'0'0vov0 i «0'0'0 i 0'0^0'0'0v^vo^^'^'-^'<r^y’ 


ar^c^f^ovvo^ovvcocjqqoeN^Oi^OvioovNN 

^cndoo^vOvpr^oooddovoodr^od^dd^tScn^K 


SdcKddridddriddddddddddddddS 

a\n ^xON'CO'fl'-OOrtOP'ftpgO/iOoOOX 

l^^-SSSSc^^^^oogrjSS^-Soggl 
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^<^OsaN^Jr^c^^ooosrOf 0 ^cscvO'r^p^c^r^r<iw-}«n 

\rIodosoC^^cvo©\dt^«5Tf*sw-i^^rOOCs*^f>i , ^'n^ 


vONMO\CNt s -Nc^POr'\OC 5 CONOO»C;l s ;’-;^cnn 

C'<t'OKesCsOv^r4dc«Ksde^»wSodocv^wSsot^QO 

r'r-r-'r-r-r-r-oooccor-r-r-t^>c^:‘nunmTf^T^rTr^r 


v^«sror^' 0 <r'. rJr^^or^CNf^C'^c^oor^ON^^'cr^oo 
cor^ON^crwn’sd , dr^'0^iTfr^dr^ , <toofNi'd'-^dCsC?Nd 
n-p'r^oo«M»»«w»W 3 er^r‘f^' 0 ^‘n»ntr^^'n 


moooo^-osw-jasTrofvj^vqc^r^^CCTvr^w-j^wjao^r^ 
f<idavr^Trr^r^dddoor-'>Sr r idK*«dccndd»--^- 
r-r-r'ococsoooooosixocococ sc ser-r-s©\CY">vnvnvnv-i 


i-.«ooNOc»npin<^^-ooavvqf^^<s^r^*-^cnosoo®sc<) 

fSvriocdrnsdr^oddoo'd'^m^doow^dr^f^O'vdONO 

r-r-r-'OoooMooooooooooaoooaooor'r'^O'Owv^'V^f^ 


r-ov^o^^J-oofn^osc^rn^^cvip^r^c^ov^^Npcno^ 

oo^irj^drNif^-rt'n'dwKinrrf^^dvC^^rrnvSsdr^oe 

vor-'p'-p^r-wooooaooeoooeciODeoeaor-p-scw’w^t^^ 


NCN»r^' 0 «r^ao'Ooo'C»-c^' 00 >rtfleoor-(^r ^'00 

Q5so^-^-l>r't^■ooc»oooooooo^e^ooo^'^«•'C>/^^^•^■^ , 


^•«tfcntr(s^(^xr*;^ , CTrv , jq^'^^«o«-;vi^o\ 
wSKdNrr^'flodo^^d^ — ^acvS~^ < rrtnvi^^ 
vosop^r-p-r-'p-r^oo « » oeoe30t'-f i *‘p-r-'£iA^^«(t«9‘ 


e^' 6 'CNOja^»noor^^;p^<n*ft^q^;>n«Nt^tn 80 ^ 

irir'dN(^^^p^^do’C'CCt v ‘OC ,| td^t^^'C<j» 

sO\op~p^r^r'r^p-r^ooaor^oc 3 cp^p^p^*p^'^v^^r^^r^ 


^Kodm^^Ko\dovodas^Kp ; Wd<^N»A^'^t s> 

vo^or-r-^r^p'r-p-aop-p'r-r-p'r^r'i^NO^^t^^r^t 


C^N^NrtvO'nv-i^^OC> | n^'O^OOOiNrOtJ;<N ^'0 

^r^ddr^ro^vr^Koocidp^r^r^d^c^oefS — 
'Ovop-r-p^p-r-p^p^p^p^p^p'r'p'p^r^'-o'cw^^^f^^ 


OOOoo<nooo*— p^^p^vocs^aop^irv^r^pv^^cnr^ 
vnNddod^cirn^w-ixndd'jn^rr^^K^d^'wSvOP^ 
vc'OP“'Or , »P'r‘r , *r'M s ‘f s *P‘P‘p*f ,,, P ,, ' 0 ' 6 ' / '^^^^ 


p^r^oo'Ocn^^soooq^q — f^q^F-oq^xNrf'O^; 
rnTrdr^d^^oir^TtrfvSrrrnt^r^dv^ocp^rn-^'^c^ 
, > 0 ^p'' 0 '£ip^p'( v r'r , 'r'r , 'r , ‘p^r'P*p"C^^f < yv i t , <T 


wriC'OvfnN<Nrrr- 0 (s^< 5 C'C'Ooo»nrr<n^'or^ , v 

^c^odvoccdood^p^r^cnHrvi^ddp^sdvnrn^w^p^ 


i^vn<ri>— ■oppr^p^v^vnpccnO’-;p<sccnfS'>ooo , p 

oed^-odwS'C‘nr^odddd^-<doNoeWoep4f<i(r5^v5p^ 


^c^o^vnNP*^^rf«oofor^^' 0 (^oj'OC<-;'CO'ntr 

vS»ooTf?nfvir4c^vosd'sd'vddvnon'-^»oo\CP^pj^J : v^P^ 


^^^vq©^\ov©oo©oJoocnp'<s>gs<n\csc--tn.-.’*r<n 

©rn-^p^p4r'soP^odo\dosp^w-ip4p^^*CNGsp4p4W'np^ 

Trv^xninsownvnmvnwnw'i'ovnw^v^'^Trcn'^T’fy^'^'^r^r 
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^^NC^do©odr^r^*X*ri^s©ocH«nc4do'NC'4Ncd^N© 

r-r^r-r-r-r-r^r-r^r-r-r^^O'OvnTrTTrrrrrrrr^y-^T^- 


»—r^rvjr^r^sOf^^Nca^wncoc7v<r)(rnosOocfsvnrsja'f^"<t 
Kc\rJ<r5vS\d vdsdK'OvoWd'C — vSvSod^>cvbsor^od 
r^r-scaoooooooecxaoaooooor^r*-N©vi<<TV"i’<y^4T'«r^T 


^ ^ococt7'<^op'd;qrnr^ON<swi^;r**vooo»oe^r^f^c^^ m 

vS ad d^^^^^^Nrn^NQactf^sOCN»-^CG\<><>d s 6 

^ *T 00 00 DC SO 00 CTn On Os ©n Os Os 00 00 00 n£ V> 1A <*T <tT *A O 


r^^t^oowe^oo^-oeoN<s<s^*oo^'Oooo'^ , oor ,fc ^ro^ 
d^NC’r^dc^rnvSvn^inrr^oddr^Krsos'O^fnrnfn 
00«0000ONO\ONOsONOs0sOsOs00 0©00r^f^*^vO'4D'^'^'Ci 


»N^«v^aeqr^hoo»^o;^5r5\(svr*N'ooj5\ »— 
«^vnr^Osr4fn»XsO'n , q : co^ONr^< , Kodv^— ' onKw^^^t O 

r- oe oe oo oo os Os Ov os Os o< os Os oo oo oo r^ r^> r^ s© <o 'O 'O vo *— 


r^f^frNOsTj-assooor-NoaNOor^rfrsocJC'im^fr^^^-fn 

i/Soe^ddoed^c^rd^c^ddKwSdf'SKc'iodvSsovS 

r-r-oeooooooOsosONOsONOsosoooooor-P^sOsOv-nnw-iw-i 


ONTrmr-^-poovso\v-jpv-5r^^nNou->r-.rn^c<-ioo^^fvJ 

fsivsodd^^^f^dddddosodspd^Nfiod'^m^d 

r^r-r-oooooooooooeoooooooooooop^'*v-ivMnw-nn 


ooc<0'OOONfNimooo^f<or^r^^cnr^NONO<sir'vnmr^ 

cnw^Ncodd^dwSKodododosdosKd , « : so*^< s ir4rif^ 

f-*p-r-f^oooooooooeoooeaooooooooooe^'Cir»»nmw-jin 


q^^voq^op^qoNN^qflO'O^qooviq 

^fvrlvdodos^^^fr^oer^p^d — dr^d^sfif^c^fsi^^ 
r-r^c^r^c^ooooooajoooeooooNOoooor-NOvsinxrunvn 


»^rtO\'ON'O^W(^W^O\«Ov^(nNq'OV)^^'0 ~ 

^Nnr^r~od»-^r4-Tj : No’t , ^r^r , ^d<r5dsd ovSKsPOnOnOnOn d 
f-» t" C-» f- 00 00 00 00 00 OO 00 On CN ®n 00 00 r-» s© »A -W o 


^'O^^N^^^v'oqv^NNONN^»nqo«n«r^ 
m wn r^ r^oo o<^ rn vs sor^* Os vn rj no od d sc tn rr cN 

p-r-'r^r^r^ooooooooooooooo-ososoooor^^C'S»o»nw^iri 


OCV^^<^oe^'C'OOsO^^O^ONW'nt^^«N-N 

■^ywSr^r ,, ~odos»“cd^’^ : p^r s ir^dONsc< s isoON^'dodd^»' 

rw.^r-c-.r^r'CooooooooooNOsOsoooooor-sONONOu^xnw-i 


cdtnsoodr^osOsfn^rWodspod^odr^cisO^p^Woii-^Os 

r'r'r>r'r-r-r-oooOocooosoOsoooooor^r^NOvC'sC)Now^ 


ON^M0N0NNa6;'0^^v0qN0;»»<S^rttf , j^q 

cdwS'OP^odf^odd'ncd^Osr^r4oNsod'Ordos^Vc^c4 

e‘-e^o-t“'*c‘**f'*r^oooooeoNOsONONOoooaot^r^N©^'«'Oso 


r-^-sCt^t— NO^OONr")sqpp^s0^t^;^pprnC^oO'r> 
r^rnNndOs^oo‘drn^«Nodsdosodu^oo’<sir^r4odr^w-i\n 
r^r^p-r^p-p-r^r^oooooosooooooop^r^NC'OVMnw-jw’s 


rtNOoe^NO^O\N^N(n^v)rtrt««^^F-qoeq 

drj<rsr^TfO\vn'^osWr4vndrnc^f‘^dcsidc4'^~“d''“ 

c^r^r^f^r-r-r-'r-r-ooosOsCsococr-r~-sovri\nvnvnv J nv-i 


wdodoNoddf^osdfdTfwKodosd^ON^ioo'^-dvcsor^od 

sO'5s£i\or^r''Of^c^r^oeoor-r^r^u r ivn- < ryvsrrTrTr , ^r'^y 


JOmCOVsOOOV^OOOOOOCpOOOpQQ 
nnsoccoc^voow-ii— OOnOO^OQO'ftOOOQ 
5 ,«^^(NiNrt^iriso«ONNOO»ri-COrtO 

• p-^^-MNt^sr'A'OOO 
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CNV%»niONqvqooo^j;oO'V'<r\q^^r^o^' , «j;»n«-^^cnoo 

dwSSd^^scncnwS^wSTf^wui^ddvSddo^r^ 

p**r*'r*-r-ooaooocooooow»ccr^r*'P^'Cwn^Tf^t\nv^v> 


ooooo*-\o©<r»^(Nt-~en©a\\ov>r-oo©>ooo^©ov 

n'OONrt^^xao6do6wSN6^N^cpn^N<^<^ 

p~r‘r*’‘Oeoeacocoo^oic\ooooaooer-r'-'0^»nv , Mrimv-i 


^-^(noomvn — cnoofOso^-c^aNTr«N^or^ovav<Nw^*— a\ 
(Nvdas^^K(?v^^^^avd^fn^ONTr»ri(SN^^ 
r'r**r-ooooooooo\a\^oooeaoooceoor'-r'"£‘/}»/*>v"tintr> 


Nqp^©r*q<Nunooo\<S<S©qu'jp*-«--oeoc^<^~<S 

«c^dd^dv^r^oooooo'aer^u*i , *tmd»riodr^^^cicn 

'Or^r^r*‘ocoooooooooooo«oo«oooooor-vo»r>m«nmw^ 


.-^p^^fN^vopoor-^-Tr^-voovq^fs^^QsfNO 

r^dr4^Kd^dv-ivO'Or^r-d'd^Tj : avr4<vif^fNir^^ : 

^\ot-r-r-*r-ooooaooooooooo«»«oor-r-'Om»nv"kV"i 


wojo^w^flovowMoctf^ao^wv^^osoei^q 

wSos^ri^p^d^dv^v-iwSddNcr^^-drjcj^d^d 

'sO'Ot^r^c^r'r^oooooooooodoooooaooor fc f^'Ow%'ftv^«n 


(STt<Nror'^r-^socooavONOONOOP^^spw^chv^p 

r^dc^c^^Koodcj^^dv-ioddd^tdcncso*©^^ 

^sOr^£"*c-Pvf**<»oooooooeo©oooooooer^r , -'Ov"nntnv p > 


*-*q^ooqooi-»c^oqpoope<j'0^;(^^r^oo»'<>pr , )»^ 
oo oo cn r^' c<i d oo d ^ ^ vo d rj d Q rn rn ^ c^i 

0'0t^r^r^r-r^ooooooooooooooqsoooooor^'0v%wn»n*n 


^(nnrn^oocnsOTfcnNooa^ ,, t»^ooocr^N'^0^« 

sONOP^c^r*'r^r-ooooooooooooovO'OOooopf^'Ov\^rnftin 
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''©'or-*r-*r‘-r‘«r'r-*aooooooe^^cykOOoooor-*'Ot^nAvnn 


o\-(N^r'*-naN^Trr s *^t s *r^r^t s ;c<ii-;N^O(S(^o 

rnr^ddd^cn^dfvi^KvS^obr^rfCidrif^v-le^f^^T 

^O'O'O'OP^r^-c^r^r-oooooo^osoooooof^f^'O^M^v^w^ 


^lo^^Tfcnvicieov'jo^q^^vjoo^wvq^^o^ 

\ovO'0'0'or**r*r*“r*‘f^r**ooo\as»oor^r^'OVMmriVMr> 


p^w'0»n^^<nr**a«aoo^tx'o^t s ;qojp , ;'0^r<svo 

d^-^wSr-’oo’ddc^TfwSsoH’^odSd^t^dodd^^ 

•ovOvdvOvfif-sce-i-.r-r^ooooooor-r-sov%^rTj-invMri 


p^-pooppoov^’fl‘copp'0»-;p , ^roo**^r^p<rjc^w^^j; 
»noo’oddcn^^rfndvdd^odcn»nd<sr^^rdr^ddcj 
vj\ft«fliAvor*'0'0'0'2'0^ ^ ~ - — 


\d(^n»n(^<Np^^f'6r , *^ON 

r^r^r^sOOxnTfw-s’«r^rrt'nw-i 


sO^OO'^OOO'rtOOOPOOOOOOCOOOX 
crv-i ^woNvOO^-oprtoP^Oofiincooox 
P ^^^ciNc<jTrv ! i'Poooci'003 t l-cortOX 

£ r-^-^-<S<^m^T'TiVOOOX 
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1 /3-Octave Sound Pressure Levels 
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Climb-to-Cruise Run 622 
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Climb-to-Cruise Run 630 
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1 /3-Octave Sound Pressure Levels 
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1/3-Octave Sound Pressure Levels 
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Climb-to-Cruise Run 1301 
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APPENDIX C 


FLIGHT TRACKING DATA 


C-l 


180 



s9|;uj ‘x 


E 01XU‘* 


,01XM ‘z 


C-2 


Average acceleration = 0.1 4 g 









180 



C-3 


Average acceleration = 0.1 2 g 
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Average acceleration = 0.05 g 







081. 1 ■ ■ ■ - — - 1 - * * * J om 



C-6 







135 



Average acceleration = 0.03 g 
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Average acceleration = 0.01 g 
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Average acceleration = 0.37 g 
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APPENDIX D 


WEATHER DATA 


D-l 



Table D1 

F-18 Flight Test Dates 


Climb- to- Cruise 

Tethered balloon data 

Date 

103 


19 Nov 91 

205 


l9 Nov 91 j 

305 


19 Nov 91 

409 

yes 

22 Nov 91 

504 

yes 

22 Nov 91 

505 

yes 

22 Nov 91 

ANOPP Validation 



600 

yes 

20 Nov 91 

601 

yes 

20 Nov 91 

603 

yes 

21 Nov 91 

604 

yes 

21 Nov 91 

610 

yes 

20 Nov 91 

612 

yes 

2inov9i 

613 

yes 

21 Nov 91 

— ^ 

yes 

20 Nov 91 

622 

yes 


623 

yes 

21 Nov 91 


yes 

21 Nov 91 S 

631 

-m 

25 Nov 91 


Table D2 

F- 16XL Flight Test Dates 


Climb-to- Cruise 

Tethered balloon data 

Date 

1101 

yes 

22 Nov 91 

1102 

yes 

22 Nov 91 

1201 

yes 

22 Nov 91 

wmm w>hm 

yes 

23 Nov 91 


yes 

22 Nov 91 

ANOPP Validation 



800 

yes 

27 Nov 91 J 

801 

yes 

27 Nov 91 

810 

yes 

27 Nov 91 

811 

yes 

““ 17 Nov 91 —] 

820 

yes 

27 Nov 91 

821 

yes 

“ 27 Nov 91 1 

830 

yes 

27 Nov 91 

831 

yes 

27 Nov 91 


D-2 

























































































Table D3 Rawinsonde Data for 19 NOV 91 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

ABHUM 

DENSITY 

GEOMFT 

DEG 

KTS 

DEG C 

MBS 

PCT 

G/M3 

G/M3 

2372 

30 

2.0 

-2.4 

944.70 

65 

2.86 

1209.35 

3000 

92 

16.0 

8.3 

922.78 

36 

3.06 

1140.28 

4000 

79 

15.5 

6.5 

889.21 

34 

2.53 

1106.28 

5000 

61 

19.7 

4.3 

856.64 

33 

2.13 

1074.23 

6000 

57 

18.2 

3.5 

825.08 

27 

1.67 

1038.10 

7000 

51 

20.4 

3.0 

794.57 

21 

1.27 

1001.51 

8000 

40 

24.3 

4.7 

765.25 

19 

1.30 

958.55 

9000 

40 

24.4 

3.8 

737.13 

26 

1.66 

926.10 

10000 

27 

16.5 

3.0 

709.91 

27 

1.63 

894.53 

11000 

11 

8.3 

1.5 

683.62 

25 

1.35 

866.17 

12000 

346 

12.3 

.2 

658.16 

25 

1.23 

837.96 

13000 

345 

19.9 

.6 

633.55 

23 

1.05 

809.27 

14000 

349 

21.4 

-1.9 

609.77 

22 

0.93 

782.50 

15000 

338 

17.4 

-3.9 

586.74 

21 

0.77 

758.77 

16000 

323 

26.1 

-6.4 

564.40 

22 

0.67 

736.70 

17000 

320 

29.2 

-8.6 

542.72 

23 

0.59 

714.34 

18000 

310 

29.9 

-10.6 

521.71 

22 

0.50 

692.09 

19000 

314 

25.7 

-13.5 

501.32 

25 

0.45 

672.34 

20000 

331 

21.2 

-15.6 

481.54 

30 

0.45 

651.01 

21000 

319 

28.6 

-17.8 

462.40 

32 

0.41 

630.58 

22000 

323 

34.4 

-20.6 

443.84 

35 

0.36 

612.14 

23000 

332 

36.5 

-21.7 

425.87 

29 

0.27 

589.83 

24000 

343 

38.3 

-24.3 

408.51 

33 

0.25 

571.85 

25000 

350 

42.7 

-26.1 

391.72 

32 

0.20 

552.29 

26000 

347 

55.7 

-27.6 

375.48 

29 

0.16 

532.57 

27000 

345 

59.3 

-28.0 

359.90 

26 

0.14 

511.42 

28000 

341 

58.5 

-30.5 

344.87 

26 

0.11 

495.08 

29000 

336 

57.7 

-33.3 

330.30 

29 

0.09 

479.76 

30000 

333 

63.9 

-36.2 

316.19 

31 

0.08 

464.77 

31000 

334 

66.7 

-38.9 

302.53 

32 

0.06 

449.88 

32000 

337 

63.3 

-40.7 

289.32 

31 

0.05 

433.65 

33000 

340 

60.5 

-43.5 

276.56 

32 

0.04 

419.61 

34000 

341 

61.8 

-46.5 

264.23 

33 

0.03 

406.12 

35000 

341 

63.1 

-49.0 

252.30 

33 

0.02 

392.13 

36000 

335 

63.3 

-51.2 

240.79 

33 

0.02 

377.91 

37000 

322 

67.1 

-52.0 

229.72 

33 

0.02 

361.85 

38000 

313 

74.6 

-53.6 

219.13 

33 

0.01 

347.64 

39000 

313 

77.5 

-56.0 

208.93 

33 

0.01 

335.13 

40000 

319 

66.4 

-58.3 

199.10 

33 

0.01 

322.79 



Table D4 Rawinsonde Data for 20 NOV 91 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

ABHUM 

GEOMFT 

DEG 

KTS 

DEG C 

MBS 

PCT 

G/M3 

2372 

30 

2.0 

-1.2 

944.90 

43 

1.92 

3000 

48 

4.0 

7.2 

922.87 

34 

2.68 

4000 

88 

9.2 

8.9 

889.44 

28 

2.45 

5000 

76 

1.5 

7.6 

857.19 

26 

2.11 

6000 

312 

10.4 

10.2 

826.13 

18 

1.68 

7000 

308 

15.8 

9.8 

796.36 

18 

1.67 

8000 

310 

16.4 

9.3 

767.61 

27 

2.38 

9000 

300 

14.1 

8.0 

739.80 

27 

2.22 

10000 

298 

14.0 

6.6 

712.88 

32 

2.40 

11000 

310 

18.5 

5.3 

686.82 

33 

2.27 

12000 

306 

20.5 

4.0 

661.59 

28 

1.77 

13000 

303 

20.2 

1.3 

637.11 

32 

1.71 

14000 

305 

20.1 

-1.3 

613.32 

49 

2.14 

15000 

308 

21.5 

-3.4 

590.23 

54 

2.06 

16000 

314 

22.9 

-4.5 

567.86 

41 

1.45 

17000 

323 

23.8 

-5.3 

546.25 

32 

1.08 

18000 

333 

23.9 

-7.8 

525.36 

28 

0.77 

19000 

333 

24.0 

-10.6 

505.05 

33 

0.73 

20000 

329 

24.2 

-12.7 

485.35 

34 

0.66 

21000 

320 

22.7 

-15.6 

466.24 

38 

0.58 

22000 

306 

20.5 

-17.7 

447.69 

37 

0.47 

23000 

294 

21.4 

-20.5 

429.73 

48 

0.49 

24000 

286 

24.6 

-22.7 

412.31 

41 

0.35 

25000 

291 

26.1 

-24.9 

395.47 

48 

0.34 

26000 

300 

24.7 

-27.3 

379.15 

41 

0.23 

27000 

303 

24.1 

-30.1 

363.35 

43 

0.19 

28000 

301 

24.2 

-32.8 

348.03 

46 

0.16 

29000 

300 

26.7 

-35.3 

333.21 

41 

0.11 

30000 

297 

31.3 

-37.5 

318.87 

41 

0.09 

31000 

296 

36.2 

-39.7 

305.02 

42 

0.07 

32000 

299 

40.9 

-42.3 

291.65 

48 

0.06 

33000 

300 

43.7 

-44.9 

278.72 

54 

0.06 

34000 

300 

47.2 

-47.1 

266.23 

55 

0.04 

35000 

302 

50.1 

-49.6 

254.18 

52 

0.03 

36000 

304 

54.2 

-52.4 

242.54 

50 

0.02 

37000 

305 

58.4 

-54.0 

231.33 

49 

0.02 

38000 

305 

62.3 

-56.2 

220.54 

48 

0.01 

39000 

305 

64.2 

-58.5 

210.15 

47 

0.01 

40000 

304 

65.2 

-60.7 

200.15 

46 

0.01 


D4 


DENSITY 

G/M3 

1209.25 

1145.35 

1097.29 

1062.30 
1014.84 

979.65 

945.46 
915.43 

886.34 

857.80 
830.55 
807.57 

784.76 
761.01 

735.47 

709.88 

689.31 

669.80 

648.88 

630.34 
610.38 

592.20 

573.35 
554.82 

537.17 

520.76 

504.31 
487.92 
471.40 

455.20 
440.03 
425.37 
410.33 
396.11 

382.68 

367.69 

354.17 
341.07 
328.22 



Table D5 Rawinsonde Data for 21 NOV 91 


ALT 

DIR 

SPD 

TEMP 

DPT 

PRESS 

RH 

ABHUM 

DENSITY 

GEOMFT DEG 

KTS 

DEG C 

: DEG C 

MBS 

PCT 

G/M3 

G/M3 

2372 

45 

5.0 

15.8 

1.9 

936.10 

39 

5.23 

1125.41 

3000 

16 

9.2 

13.4 

.2 

915.11 

39 

4.53 

1109.96 

4000 

332 

4.2 

11.3 

.3 

882.41 

45 

4.53 

1078.04 

5000 

271 

12.8 

10.6 

.3 

850.69 

47 

4.56 

1041.79 

6000 

275 

15.9 

12.1 

-9.0 

820.15 

22 

2.34 

1000.39 

7000 

276 

14.8 

9.5 

-11.8 

790.65 

21 

1.89 

973.41 

8000 

303 

15.4 

10.0 

-13.8 

762.15 

17 

1.61 

936.60 

9000 

313 

22.3 

8.5 

-14.4 

734.60 

18 

1.54 

907.60 

10000 

313 

25.5 

6.7 

-10.5 

707.89 

28 

2.13 

880.02 

11000 

304 

32.3 

5.1 

-9.2 

682.01 

35 

2.37 

852.49 

12000 

295 

33.4 

3.3 

-8.2 

656.93 

43 

2.58 

826.16 

13000 

294 

32.2 

1.2 

-10.1 

632.61 

43 

2.24 

801.96 

14000 

294 

33.3 

-1.2 

-12.2 

608.98 

43 

1.91 

779.02 

15000 

291 

37.9 

-3.3 

-13.7 

586.05 

44 

1.70 

755.59 

16000 

286 

38.3 

-6.0 

-15.2 

563.79 

48 

1.51 

734.35 

17000 

283 

36.8 

-7.2 

-19.2 

542.20 

37 

1.08 

709.51 

18000 

289 

37.3 

-9.7 

-21.4 

521.31 

38 

0.91 

688.93 

19000 

291 

38.1 

-12.3 

-22.7 

501.02 

41 

0.81 

668.63 

20000 

293 

36.2 

-14.5 

-25.6 

481.36 

38 

0.64 

648.05 

21000 

293 

37.2 

-16.9 

-27.7 

462.29 

38 

0.52 

628.13 

22000 

296 

41.0 

-19.2 

-30.4 

443.81 

36 

0.41 

608.61 

23000 

299 

43.2 

-21.4 

-31.4 

425.92 

40 

0.38 

589.27 

24000 

300 

41.2 

-23.9 

-31.5 

408.59 

49 

0.38 

570.83 

25000 

297 

46.2 

-26.0 

-34.4 

391.80 

45 

0.29 

552.09 

26000 

291 

44.9 

-28.5 

-38.6 

375.57 

37 

0.19 

534.76 

27000 

289 

38.9 

-31.2 

-42.1 

359.83 

33 

0.13 

518.13 

28000 

288 

43.8 

-33.6 

-43.6 

344.61 

35 

0.11 

501.00 

29000 

287 

52.0 

-36.0 

-44.5 

329.89 

40 

0.10 

484.51 

30000 

290 

44.7 

-38.0 

-46.6 

315.66 

40 

0.08 

467.65 

31000 

296 

40.7 

-40.6 

-49.1 

301.92 

39 

0.06 

452.32 

32000 

294 

49.9 

-42.9 

-51.4 

288.64 

38 

0.05 

436.63 

33000 

290 

64.0 

-45.5 

-54.0 

275.81 

37 

0.04 

422.15 

34000 

288 

67.4 

-48.1 

-56.3 

263.41 

38 

0.03 

407.76 

35000 

285 

56.5 

-50.9 

-58.7 

251.43 

38 

0.02 

394.02 

36000 

279 

47.2 

-53.5 

-61.2 

239.86 

38 

0.01 

380.44 

37000 

275 

49.3 

-55.9 

-63.5 

228.70 

38 

0.01 

366.78 

38000 

275 

62.5 

-58.5 

-65.9 

217.94 

37 

0.01 

353.71 

39000 

277 

72.7 

-61.2 

-68.4 

207.56 

37 

0.01 

341.09 

40000 

277 

68.9 

-63.1 

-70.2 

197.56 

36 

0.00 

327.60 
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Table D6 Rawinsonde Data for 22 NOV 91 


ALT DIR SPD TEMP PRESS RH ABHUM DENSITY 

GEOMFT DEG KTS DEG C MBS PCT G/M3 G/M3 


2372 

305 

1.0 

2.8 

3000 

81 

16.4 

9.4 

4000 

67 

15.8 

8.9 

5000 

67 

16.0 

6.9 

6000 

68 

11.6 

5.4 

7000 

58 

7.8 

3.4 

8000 

30 

3.0 

6.7 

9000 

319 

7.4 

6.4 

10000 

328 

10.5 

4.6 

11000 

337 

13.2 

2.2 

12000 

325 

15.0 

0.4 

13000 

333 

14.7 

0.3 

14000 

340 

15.7 

-2.5 

15000 

328 

19.1 

-4.3 

16000 

330 

25.0 

-5.7 

17000 

330 

30.9 

-6.9 

18000 

326 

36.4 

-8.4 

19000 

322 

40.7 

-9.8 

20000 

316 

42.1 

-12.5 

21000 

308 

42.3 

-14.6 

22000 

300 

43.8 

-17.5 

23000 

304 

42.9 

-20.3 

24000 

306 

42.2 

-23.0 

25000 

309 

38.7 

-25.5 

26000 

310 

39.1 

-28.5 

27000 

310 

39.1 

-31.2 

28000 

309 

39.4 

-33.8 

29000 

304 

41.1 

-36.6 

30000 

301 

40.8 

-39.0 

31000 

300 

40.6 

-41.7 

32000 

302 

42.7 

-44.3 

33000 

307 

47.1 

-46.9 

34000 

314 

50.5 

-49.1 

35000 

317 

51.7 

-51.8 

36000 

318 

52.1 

-53.9 

37000 

318 

55.1 

-56.8 

38000 

323 

60.5 

-59.2 

39000 

328 

63.7 

-60.2 


939.70 

73 

4.28 

1183.74 

918.07 

35 

3.14 

1129.91 

884.95 

30 

2.58 

1091.61 

852.80 

33 

2.54 

1059.41 

821.64 

40 

2.80 

1025.77 

791.44 

45 

2.77 

995.35 

762.35 

18 

1.33 

948.19 

734.54 

16 

1.20 

914.71 

707.61 

16 

1.07 

887.03 

681.47 

16 

0.89 

861.64 

656.12 

25 

1.25 

834.73 

631.58 

18 

0.86 

805.92 

607.85 

18 

0.74 

782.08 

584.84 

17 

0.62 

757.55 

562.59 

18 

0.59 

732.42 

541.07 

19 

0.57 

707.60 

520.29 

19 

0.49 

684.36 

500.16 

18 

0.44 

661.46 

480.67 

19 

0.37 

642.34 

461.78 

18 

0.30 

622.03 

443.46 

18 

0.24 

604.22 

425.68 

18 

0.19 

586.36 

408.42 

19 

0.16 

568.60 

391.69 

20 

0.13 

550.88 

375.47 

20 

0.11 

534.50 

359.75 

21 

0.08 

517.92 

344.52 

21 

0.07 

501.36 

329.77 

22 

0.05 

485.66 

315.50 

22 

0.04 

469.37 

301.71 

22 

0.03 

454.05 

288.37 

23 

0.03 

439.04 

275.47 

24 

0.02 

424.09 

263.02 

25 

0.02 

409.00 

251.01 

25 

0.01 

394.98 

239.43 

25 

0.01 

380.44 

228.25 

26 

0.01 

367.56 

217.47 

26 

0.01 

354.15 

207.11 

27 

0.00 

338.87 


Table D7 Rawinsonde Data for 23 NOV 91 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

ABHUM 

DENSITY 

GEOMFT 

DEG 

KTS 

DEG C 

MBS 

PCT 

G/M3 

G/M3 

2372 

20 

5.0 

2.8 

947.30 

42 

2.46 

1194.40 

3000 

84 

16.0 

6.8 

925.34 

25 

1.89 

1150.42 

4000 

94 

19.5 

6.1 

891.57 

21 

1.52 

1111.42 

5000 

83 

18.6 

5.3 

858.92 

22 

1.51 

1073.70 

6000 

77 

19.1 

2.7 

827.28 

23 

1.32 

1043.89 

7000 

70 

16.2 

1.3 

796.56 

25 

1.33 

1010.17 

8000 

88 

14.0 

2.5 

766.96 

19 

1.10 

968.70 

9000 

95 

7.2 

5.1 

738.73 

17 

1.17 

924.36 

10000 

11 

1.5 

3.8 

711.55 

18 

1.10 

894.52 

11000 

341 

7.5 

3.4 

685.27 

17 

1.04 

862.62 

12000 

350 

9.4 

2.2 

659.95 

19 

1.06 

834.21 

13000 

350 

9.4 

.2 

635.38 

20 

0. 94 

810.51 

14000 

336 

14.6 

-2.5 

611.52 

26 

1.04 

786.58 

15000 

323 

18.7 

-4.5 

588.38 

35 

1.23 

762.33 

16000 

325 

12.0 

-6.7 

565.95 

35 

1.04 

739.32 

17000 

345 

10.5 

-9.1 

544.18 

35 

0.88 

717.54 

18000 

331 

18.3 

-11.4 

523.05 

35 

0.74 

695.78 

19000 

318 

22.8 

-13.5 

502.58 

37 

0.67 

673.92 

20000 

310 

20.9 

-15.9 

482.75 

36 

0.54 

653.35 

21000 

302 

21.1 

-18.3 

463.53 

36 

0.44 

633.29 

22000 

301 

21.5 

-21.1 

444.89 

50 

0.49 

614.63 

23000 

315 

16.4 

-24.0 

426.79 

56 

0.43 

596.48 

24000 

313 

20.3 

-25.7 

409.26 

71 

0.47 

575.90 

25000 

303 

29.1 

-27.8 

392.34 

74 

0.40 

556.80 

26000 

302 

29.2 

-29.9 

375.97 

73 

0.33 

538.28 

27000 

303 

26.8 

-32.3 

360.15 

68 

0.25 

520.76 

28000 

303 

26.7 

-34.7 

344 . 85 

62 

0.18 

503.71 

29000 

299 

29.5 

-37.0 

330.04 

61 

0.14 

486.90 

30000 

295 

32.4 

-39.5 

315.73 

60 

0.11 

470.78 

31000 

293 

35.0 

-42.1 

301.90 

59 

0.08 

455.06 

32000 

297 

35.4 

-44.4 

288.54 

56 

0.06 

439.35 

33000 

304 

33.8 

-47.2 

275.63 

55 

0.04 

424.93 

34000 

307 

32.4 

-49.7 

263.15 

55 

0.03 

410.18 

35000 

309 

32.3 

-52.1 

251.11 

52 

0.02 

395.82 

36000 

312 

33.6 

-54.7 

239.49 

51 

0.02 

381.99 

37000 

314 

34.5 

-57.0 

228.29 

49 

0.01 

367.86 

38000 

313 

35.6 

-58.7 

217.51 

48 

0.01 

353.42 

39000 

307 

37.4 

-59.0 

207.19 

48 

0.01 

337.00 

40000 

304 

40.5 

-59.6 

197.34 

47 

0.01 

321.98 
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Table D8 Rawinsonde Data for 25 NOV 91 


ALT 

DIR 

SPD 

GEOMFT 

DEG 

KTS 

2372 

120 

3.0 

3000 

87 

7.5 

4000 

50 

5.6 

5000 

100 

4.3 

6000 

319 

4.6 

7000 

325 

12.9 

8000 

330 

14.7 

9000 

329 

15.5 

10000 

340 

16.0 

11000 

346 

17.4 

12000 

337 

15.2 

13000 

326 

15.4 

14000 

317 

18.6 

15000 

307 

22.2 

16000 

303 

23.6 

17000 

303 

25.2 

18000 

306 

25.5 

19000 

311 

25.6 

20000 

314 

25.2 

21000 

314 

25.4 

22000 

317 

25.0 

23000 

320 

23.0 

24000 

318 

22.6 

25000 

323 

25.3 

26000 

327 

27.8 

27000 

323 

29.0 

28000 

321 

31.0 

29000 

319 

32.9 

30000 

323 

32.6 

31000 

329 

31.9 

32000 

337 

33.3 

33000 

344 

36.9 

34000 

347 

38.6 

35000 

345 

45.5 

36000 

344 

52.1 

37000 

341 

59.7 

38000 

338 

60.9 

39000 

333 

64.9 

40000 

331 

55.1 


TEMP PRESS 
DEG C MBS 

19.4 935.90 

16.4 915.11 

15.1 882.76 

13.4 851.40 

12.4 821.03 

10.7 791.58 

10.6 763.12 

9.1 735.62 

7.1 708.92 

5.8 683.06 

3.7 657.97 

1.6 633.62 

0.7 609.97 

-2.0 587.08 

-4.5 564.87 

-6.8 543.32 

-8.6 522.43 

-11.2 502.18 

-13.7 482.52 

-16.2 463.46 

-19.0 444.97 

-21.8 427.02 

-24.4 409.60 

-27.0 392.74 

-29.5 376.40 

-31.9 360.58 

-34.6 345.27 

-36.9 330.46 

-39.5 316.14 

-42.4 302.28 

-45.0 288.87 

-47.5 275.91 

-50.4 263.38 

-52.1 251.31 

-54.7 239.68 

-57.2 228.46 

-59.0 217.67 

-60.9 207.29 

-62.9 197.32 


RH 

ABHUM 

DENSITY 

PCT 

G/M3 

G/M3 

21 

3.50 

1112.34 

19 

2.63 

1099.57 

20 

2.54 

1065.32 

22 

2.57 

1033.38 

27 

2.93 

999.87 

26 

2.54 

970.00 

31 

2.98 

935.12 

31 

2.74 

906.30 

25 

1.92 

879.96 

22 

1.54 

852.21 

22 

1.34 

827.29 

22 

1.18 

802.84 

22 

1.01 

779.45 

19 

0.81 

753.76 

18 

0.64 

732.10 

20 

0.59 

710.30 

19 

0.50 

687.70 

21 

0.45 

667.64 

18 

0.33 

647.81 

20 

0.29 

628.22 

22 

0.26 

609.76 

24 

0.22 

591.69 

26 

0.20 

573.45 

30 

0.17 

555.67 

34 

0.16 

538.05 

38 

0.14 

520.53 

47 

0.14 

504.11 

46 

0.11 

487.19 

45 

0.08 

471.27 

45 

0.06 

456.43 

44 

0.04 

441.16 

42 

0.03 

425.89 

41 

0.02 

411.88 

41 

0.02 

396.04 

40 

0.01 

382.21 

40 

0.01 

368.51 

40 

0.01 

354.15 

39 

0.01 

340.24 

39 

0.00 

326.99 
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Table D9 Rawinsonde Data for 27 NOV 91 


ALT DIR 
GEOMFT DEG 

2372 165 
3000 258 
4000 267 
5000 287 
6000 294 
7000 283 
8000 274 
9000 274 
10000 276 
11000 267 
12000 264 
13000 273 
14000 278 
15000 270 
16000 270 
17000 262 
18000 254 
19000 251 
20000 253 
21000 252 
22000 253 
23000 255 
24000 251 
25000 256 
26000 257 
27000 255 
28000 254 
29000 255 
30000 256 
31000 255 
32000 256 
33000 259 
34000 259 
35000 260 
36000 259 
37000 258 
38000 258 
39000 258 
40000 258 


SPD TEMP 
KTS DEG C 


1.0 

3.8 

22.7 

16.3 

18.2 

15.3 

21.1 

13.8 

19.0 

12.5 

17.7 

11.3 

21.7 

9.3 

24.2 

7.2 

26.8 

5.0 

29.0 

2.6 

33.2 

0.4 

33.5 

- 2.1 

34.7 

- 4.5 

35.1 

- 7.1 

36.2 

- 8.7 

37.5 

- 11.0 

39.9 

- 12.3 

44.2 

- 13.8 

46.8 

- 15.7 

47.6 

- 18.5 

49.6 

- 19.7 

57.3 

- 21.7 

47.8 

- 24.0 

56.9 

- 26.6 

73.3 

- 29.1 

58.9 

- 31.4 

51.3 

- 33.9 

70.2 

- 36.6 

78.1 

- 39.5 

59.9 

- 40.9 

53.5 

- 42.5 

73.3 

- 44.7 

92.1 

- 47.1 

82.9 

- 49.3 

67.3 

- 51.8 

72.1 

- 54.5 

71.9 

- 57.4 

74.8 

- 60.2 

77.0 

- 60.2 


PRESS RH 
MBS PCT 

932.50 35 

911.44 27 

879.27 20 

848.03 19 

817.78 20 

788.49 20 

760.09 21 

732.50 20 

705.73 23 

679.71 27 

654.46 24 

629.93 27 

606.12 30 

582.99 30 

560.55 25 

538.83 26 

517.82 22 

497.49 20 

477.85 20 

458.80 20 

440.37 20 

422.58 21 

405.36 21 

388.69 22 

372.54 23 

356.92 23 

341.80 24 

327.16 30 

313.00 38 

299.30 36 

286.14 35 

273.46 35 

261.22 36 

249.41 35 

238.01 36 

227.01 35 

216.39 35 

206.13 35 

196.28 35 


ABHUM DENSITY 
G / M 3 G / M 3 

2.19 1171.63 
3.70 1094.76 
2.61 1060.42 
2.32 1027.99 
2.23 995.97 
2.03 964.63 
1.87 936.44 
1.59 909.32 

1.57 883.07 

1.58 857.69 
1.22 832.67 
1.12 808.86 
1.05 785.30 
0.89 762.89 
0.65 738.19 
0.56 715.59 
0.43 691.32 
0.36 668 . 18 
0.30 646.47 
0.24 627.57 
0.22 605.16 
0.20 585.29 
0.16 566.77 
0.13 549.14 
0.11 531.77 
0.09 514.34 
0.07 497.70 
0.07 481.89 
0.07 466.63 
0.06 448.94 
0.05 432.22 
0.04 416.95 
0.03 402.54 
0.02 388.13 
0.02 374.54 
0.01 361.70 
0.01 349.33 
0.01 337.18 
0.01 321.12 
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Table DIO Tethered Balloon Data for 20 Nov 91 
(Runs 600,601,610,621) 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

AGL 

DEG 

KTS 

DEG C 

MBS 

PCT 

0 . 

248. 

1.0 

1.1 

1030.00 

47. 

100. 

328. 

3.6 

2.3 

1025.60 

41. 

200. 

36. 

2.3 

3.4 

1022.40 

43. 

300. 

208. 

1.7 

4.0 

1017.90 

45. 

400. 

59. 

2.5 

5.1 

1014.80 

42. 

500. 

328. 

5.5 

6.3 

1010.40 

43. 

600. 

321. 

3.8 

6.9 

1007.10 

42. 

700. 

290. 

3.1 

7.3 

1002.80 

42. 

800. 

157. 

0.8 

7.4 

999.70 

42. 

900. 

83. 

2.3 

7.7 

995.80 

41. 

1000. 

38. 

5.8 

8.6 

991.70 

40. 

1100. 

15. 

4.8 

8.6 

988.30 

41. 

1200. 

18. 

4.3 

8.6 

985.10 

42. 

1300. 

36. 

4.3 

8.5 

981.00 

43. 

1400. 

34. 

4.1 

8.3 

978.00 

44. 

1500. 

30. 

3.8 

8.1 

973.90 

45. 



Table Dll Tethered Balloon Data for 21 Nov 91 



(Runs 603, 604, 612, 613, 622, 623, 630) 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

AGL 

DEG 

KTS 

DEG C 

MBS 

PCT 

0 . 

184. 

3.7 

9.0 

1020.00 

46. 

100. 

197. 

8.3 

10.9 

1016.20 

40. 

200. 

173. 

7.3 

10.8 

1012.50 

43. 

300. 

206. 

7.6 

10.9 

1008.50 

44. 

400. 

205. 

4.6 

11.2 

1004.70 

44. 

500. 

235. 

4.7 

11.1 

1001.20 

45. 

600. 

292. 

4.7 

11.4 

997.40 

44. 

700. 

279. 

7.4 

11.3 

994.20 

46. 

800. 

275. 

12.6 

12.1 

990.20 

45. 

900. 

294. 

11.5 

12.7 

986.70 

45. 

1000. 

294. 

11.6 

12.7 

983.20 

47. 
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Table D12 Tethered Balloon Data for 22 Nov 91 
(Runs 409, 504, 505) 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

AGL 

DEG 

KTS 

DEG C 

MBS 

PCT 

0 . 

305. 

4.7 

0.8 

1023.20 

43. 

100. 

24. 

8.8 

5.3 

1019.20 

33. 

200. 

41. 

8.6 

6.7 

1015.40 

35. 

300. 

87. 

9.9 

8.1 

1011.80 

33. 

400. 

75. 

15.3 

9.0 

1008.00 

33. 

500. 

25. 

18.8 

9.2 

1004.30 

34. 

600. 

17. 

21.0 

9.0 

1000.80 

35. 

700. 

9. 

21.0 

9.9 

996.20 

31. 

800. 

11. 

18.4 

10.1 

993.30 

31. 

900. 

16. 

15.7 

10.1 

989.40 

31. 

1000. 

15. 

13.3 

9.9 

986.20 

32. 


Table D13 Tethered Balloon Data for 22 Nov 91 
(Runs 1101, 1102, 1201, 1301) 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

AGL 

DEG 

KTS 

DEG C 

MBS 

PCT 

0 . 

53. 

7.9 

11.7 

1024.40 

21. 

100. 

67. 

10.0 

11.5 

1020.80 

21. 

200. 

80. 

12.9 

11.2 

1017.10 

22. 

300. 

69. 

12.5 

11.0 

1013.00 

21. 

400. 

67. 

11.3 

10.7 

1009.40 

21. 

500. 

57. 

10.1 

10.5 

1006.30 

22. 

600. 

74. 

12.5 

10.3 

1002.40 

21. 

700. 

52. 

12.1 

10.1 

998.60 

22. 

800. 

71. 

13.8 

9.8 

994.70 

22. 

900. 

73. 

12.4 

9.6 

991.50 

21. 

1000. 

70. 

14.2 

9.3 

987.80 

22. 
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Table D14 Tethered Balloon Data for 23 Nov 91 
(Run 1202) 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

AGL 

DEG 

KTS 

DEG C 

MBS 

PCT 

0 . 

7. 

2.4 

-0.2 

1032.10 

19. 

100. 

6 . 

5.6 

2.8 

1027.80 

9. 

200. 

35. 

7.8 

3.4 

1023.70 

16. 

300. 

36. 

9.5 

3.6 

1020.70 

18. 

400. 

43. 

11.8 

4.2 

1016.70 

18. 

500. 

55. 

14.1 

6.3 

1012.80 

17. 

600. 

20. 

16.5 

6.6 

1009.10 

18. 

700. 

33. 

15.6 

6.8 

1005.50 

19. 

800. 

10. 

16.5 

6.9 

1001.40 

20. 

900. 

13. 

17.4 

6.9 

997.70 

18. 

1000. 

5. 

20.1 

6.9 

994.50 

17. 


Table D15 Tethered Balloon Data for 25 Nov 91 
(Run 631) 


ALT 

DIR 

SPD 

TEMP 

PRESS 

RH 

AGL 

DEG 

KTS 

DEG C 

MBS 

PCT 

0 . 

127. 

2.3 

17.7 

1020.90 

20. 

100. 

189. 

2.1 

17.8 

1016.30 

20. 

200. 

179. 

2.5 

17.6 

1013.60 

20. 

300. 

135. 

1.9 

17.2 

1009.70 

20. 

400. 

198. 

2.3 

16.9 

1005.90 

20. 

500. 

32. 

1.0 

16.7 

1002.30 

20. 

600. 

98. 

1.0 

16.4 

998.50 

20. 

700. 

79. 

3.9 

16.5 

994.90 

20. 

800. 

58. 

4.8 

16.2 

992.10 

20. 

900. 

52. 

4.3 

16.2 

988.50 

20. 

1000. 

28. 

4.8 

16.0 

984.90 

21. 
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Table D16 Tethered Balloon Data for 27 Nov 91 
(Runs 800, 801,810,811,820,821,830,831) 


ALT 

DIR 

AGL 

DEG 

0 . 

61. 

100. 

167. 

200. 

177. 

300. 

191. 

400. 

217. 

500. 

224. 

600. 

234. 

700. 

230. 

800. 

236. 

900. 

241. 

1000. 

240. 


SPD TEMP 

KTS DEG C 

0.8 - 2.1 

1.7 2.6 

6.9 5.3 

11.0 9.6 

14.7 11.8 

20.1 14.0 

23.2 15.5 

26.3 16.1 

26.8 16.4 

24.6 17.0 

24.0 17.1 


PRESS 

RH 

MBS 

PCT 

1019.80 

19. 

1015.80 

13. 

1012.10 

20. 

1008.10 

20. 

1004.70 ' 

18. 

1000.90 

17. 

997.20 

16. 

993.00 

15. 

990.50 

14. 

986.90 

9. 

983.20 

7. 
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APPENDIX E 


NARROW-BAND SPECTRA DATABASE FOR STATIC TESTS 

(Sound pressure levels in 2 Hz bandwidth) 


E-l 



F-1 8 Static Narrowband Acoustic Data - Run 5 




















F-1 8 Static Narrowband Acoustic Data - Run 5 







o oiatiu iMarrowoana acoustic uaia - nun y 



Frequency, kHz Frequency, kHz Frequency, kHz 












F-1 8 Static Narrowband Acoustic Data - Run 9 



NO DATA 












- 1 o oiauc iNarrowDana acoustic uaia - nun y 








F-18 Static Narrowband Acoustic Data - Run 12 



100 









v otciui/ ixeu luwudi iu nuuuotiV/ ucuet - nui 



Frequency, kHz Frequency, kHz Frequency, kHz 













F-1 8 Static Narrowband Acoustic Data - Run 1 2 







mu - Pt pn miQnmw nnpnAAni iPM oupio o 




SP'ldS ap'lds 9P ‘Ids 


E-ll 


Frequency, kHz Frequency, kHz Frequency, kHz 



















r-i a static Narrowband Acoustic Data - Run 1 5 







F-18 Static Narrowband Acoustic Data - Run 1 7 




ap ‘Ids 8P 'Ids 9P 'Ids 
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F-1 8 Static Narrowband Acoustic Data - Run 1 7 



E-16 







Q UnH - BlBfl oiisnoov PUBQMOJJBM OI1B1Q 1YQ L-4 



I 8 S S S 8 3 § 8 S S S 8 8 §888888 

ap'ids ap'nds ap ‘ids 
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Frequency, kHz Frequency, kHz Frequency, kHz 











F-1 6XL Static Narrowband Acoustic Data - Run 5 



100 









>-i bXL static Narrowband Acoustic Data - Run 5 









F-1 6XL Static Narrowband Acoustic Data - Run 6 
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r-i t>AL static NarrowDand Acoustic Data - Run 6 



8P ‘IdS 


ap'ids 


9P ‘TdS 
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Frequency, kHz Frequency, kHz Frequency, kHz 












F-1 6XL Static Narrowband Acoustic Data - Run 6 
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■ r-i t>AL biauc Narrowoana Acoustic Data - Hun 7 




Microphone 04 0 = 47.4° R = 99.0 ft Microphone 05 0 = 53.1° R = 99.0 ft Microphone 06 0 = 61.1° R = 99.0 ft 
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Frequency, kHz Frequency, kHz Frequency, kHz 











F-16XL Static Narrowband Acoustic Data - Run 7 
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/ unu - RiRn nnsnonw niipnAAmiRw rmpic* ivo 








F-16XL Static Narrowband Acoustic Data - Run 8 



ap 'ids ap'ids ap'ids 


E-26 

















F-16XL Static Narrowband Acoustic Data - Run 8 
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F-1 6XL Static Narrowband Acoustic" Data - Run 9 



Frequency, KHz Frequency, kHz Frequency, kHz 







F-1 6XL Static Narrowband Acoustic Data - Run 9 
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oau oiauc iNarrowDana acoustic uaia - nun y 































F-1 6XL Static Narrowband Acoustic Data - Run 1 0 








F-1 6XL Static Narrowband Acoustic Data - Run 1 1 



9P 'Ids ap ‘Ids ap ‘Ids 
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Frequency, kHz Frequency, kHz Frequency, kHz 















F-1 6XL Static Narrowband Acoustic Data - Run 1 1 
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NO DATA 








- 1 Dai. otauc NarrowDana acoustic uaia - i-iun n 



| 8 8 £ 8 8 8 § 8 8 * 8 8 8 
8P "IdS 9P ‘IdS 
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F-1 6XL Static Narrowband Acoustic Data - Run 1 2 


















F-1 6XL Static Narrowband Acoustic Data - Run 1 2 
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-t bAL btatic Narrowoana Acoustic uata - Hun i a 



ap'ids ap'ids 


E-43 









APPENDIX F 


1/3-OCTAVE BAND SOUND PRESSURE LEVELS FOR STATIC TESTS 
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1 /3-Octave Sound Pressure Levels 
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1/3-Octave Sound Pressure Levels 
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F-18 Static Run 12 
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1/3-Octave Sound Pressure Levels 
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F -18 Static Run 15 
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